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With this we give an illustration of a 
lathe which has recently been brought out 


by Prentice Brothers, of 
Worcester, Mass. 

The chief departure from 
the usual practice in lathes 
of this class is in the use of 
double back gears by the 
employment of which the 
lathe is given not only a 
wider range of speeds than 
is usual, but there is less 
variation between successive 
steps of the cone pulley, so 
that a speed more nearly 
approaching the exact cor- 
rect one for any given job 
can be secured. 

The spindle is of steel, 
running in hard bronze 
boxes, and the end thrust = 
is taken by a device which 
is attached directly to the 
head and not to the rear 
spindle box. The lower 
feed cone runs on a stud 


which is placed in a swinging arm held by 
a clamp bolt to the feed-rod box, while gears, 
give any desired 
This also serves to keep the 


which can be changed, 
rate of feed. 
feed belt at the proper tension, with- 
out the necessity for re-lacing it. 

The apron contains an open and 
shut nut, used in screw cutting ; 
friction connections for lateral and 
cross-feed ; and a sliding pinion for 
the lateral feed. The sliding pinion 
is to throw the feed connections out 
of gear, when cutting screws, and 
there is no annoyance from revolving 
handles. A receptacle is provided 
in each leg, where change gears, 
tools and wrenches can be kept, 
free from dirt and oil. Counter- 
shaft has improved hub friction 
pulleys and noiseless clutch. 

The lathes are built to swing 14”, 
16” 18”, 21’ and 24’, with plain 
gibbed rest, raise and fall rest, or 
compound rest, with taper 
attachment, and with any length 
of bed. 


also 


- 

Generally the first effect of a de- 
vice whereby the labor required to 
produce any given article is greatly 
reduced operates to the disadvant- 
age of the men directly engaged 
in the production of 
the Changes 
are that throw 
men out of work, fore- 


article. 
made 


ing them, temporarily, 

into other 

But 
right 


at least, 
channels. 
things 


these 
them- 
selves very quickly, 
and, in the end, the 
workingman is invari- 
ably benefited. More 
and more every year 
the machine is 
to do the work while 


made 


the man controls its operations, and 
increased output puts the product within 
Cheapening a product 


the reach of all. 


Improved “ Prentice” Lathe. 


means increased consumption, and not in- 
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frequently this means more men employed 
in a given industry. Really the only un- 
favorable thing connected with the intro- 
duction of labor-saving machinery is the 


There ought to t 
determine what 
ditions under 
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ve some concerted effort to 
influence the varying con- 


which steam engines are 
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Six-foot Radial Drill. 


The accompanying illustration is of a new 
operated have upon steam jackets. Such an radial drill which has recently been made 


by C. H. Baush & Sons, of 
Holyoke, Mass. 

It will be noticed that the 
bed. of the machine is rela- 
tively large and heavy, and 
that it extends far enough 
at the rear to support an 
outer bearing for the cone 
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temporary embarrassment of workmen. 
——_—-ae—_—_ 
There is, all over the world, where steam 


engines are used, a difference of opinion as ing of the 





















































































pulley shaft. The column 
is of a form well adapted 
to withstand the stresses to 
which it is subjected, and 
has fitted to it a long and 
broad saddle to which the 
arm is pivoted, the weight 
of the arm being supported 
upon a ball bearing so that 
it is very easily turned to 
any desired position, 

The screw for moving the 
saddle and arm vertically is 
let into the face of the 
column, so that it is not 
liable to injury, which lia- 


effort would clear up a good deal of what is bility is still further decreased by the fact 
now a mystery, and enable steam engine that the screw does not 
builders to work with a better understand- where most of the work is placed. The end 
problem of reducing coal con- thrust on the screw is also taken by a ball 


come down to 


bearing. 

There are two movements of the 
carriage on the arm, the more rapid 
of these being effected by the upper 
of the two hand-wheels seen 
facing the observer in the engrav- 
ing, this shaft having a pinion at its 
inner end, which engages directly 
with the rack in the arm. This 
shaft also carries a worm-wheel 
with which a worm can be engaged 


one 


at will, this worm being on the 
shaft seen below. With this thrown 
into gear, the carriage can be very 
steadily and powerfully fed along 
with a motion suitable for vertical 
milling, keyseating, ete. 

The movement of the spindle by 
hand is arranged in the same way, 
7, ¢., it has two motions by hand in 
addition to the regular automatic 
feed. 

The method of driving the spindle 
will be readily understood from an 
inspection of the engraving, and it 
will be noticed that the back gears 


are placed at the spindle, the belts 


being run at high speed, and the 
shafts 
subjected to a 
paratively small 
sional stress. 
The spindle is bal- 
anced by means of the 


transmitting 
com- 
tor- 


collar seen above the 


carriage, 





We illustrate sepa- 
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Srx-Foort RADIAL DRILL. 


to the efficiency of the steam jacket. The Con 
fact that this cannot be more easily settled 
is an evidence of the Jack of positive know]- 


edge in the science of steam engineering, 


sumption, 
this about, for t 
such action har 
hoped for, 
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‘erted action ought to bring | 


he good of every one, and 
dly seems too much to be 
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rately, on page 2, a uni- 
versal table which may 
or may not accompany 
the drill, as desired. 
As will be perceived, 
the base is double, so 


that the table swivels in a horizontal plane 
to any desired position, in addition to which 
the table can be moved in a vertical plane 





by means of the worm and worm-wheel 
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seen to any desired angle, and can then be 
firmly clamped, graduations indicating its 
position in degrees. The machine weighs | 
about 17,000 pounds, exclusive of the table | 


above described. | 


———— <a tte 
Practical Brass Founding. 


By ALEX. CAIRNS. 
THIRD PAPER. 
SQUARE FURNACES, 
Fig. 6 is one of the latest types of the 


Like the round furnace, it 
it is 84° square 


square furnaces. 
is built for a No. 50 crucible ; 
outside, and 40%” high. 

The plates B B are 33''x40'"'x}" thick, and 
have lugs cast on them to correspond with 
the lugs H EF E on the plates A A. The 
latter plates are 34” wide, and 40” long, and 
+’ thick. At the bottom an entrance 21’'x6 
is cast for draught and to facilitate cleaning 
out the ashes. 

The grate bar bearing shown between c¢ 
and d on the left is 1} x24 
room for 8 grates 14’ square, and spaces be- 
tween to correspond. 

Ato is shown the tlue for which a square 
hole 5x5" should be cast in the back plate A 
to allow the building of the flue onto the 
stack. 

Through the lugs # F# E£, cast on the side 
and end plates, 4’ rods 35" long are passed, 
which bolt the furnace together. The holes 
in lugs should be 4” larger than the rods, or 
§’' in diameter. The top (is 344” wide, 
44” long and 4” thick, the flange or lip is 
14” deep and 4” thick tapering down to 4" 
At cid are cast tits or equivalents, to 
facilitate getting the cover D in its proper 
place. 

Holes J JJ, &’' diameter, are cast or drilled 
in the top, through which the 4” bolts 4 
are passed, the hooked ends of which come 
out of the plates B at L. 

The slots m m take up the expansion due 
to heat at the inside of furnace top; they 
should be ;3,"’ wide, and 24” long. 

The diameter of the furnace mouth V is 
15’. Here it may be remarked that square 
furnaces usually have square mouths, but 
the special benefit derived from square fur- 
nace mouthsis not plain. As we have started | 
with the intention of confining all the heat | 
possible in the furnace, it is reasonable to 
suppose that more heat will escape from a 
square mouth than a round one, and as there 
is ample room in the round mouth to lift 
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long, leaving 
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alone can determine, which, however, will 
be discussed briefly further on. 

At ppp are shown the grate bars 14” 
square ; they are that much longer than the 
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UNIVERSAL TABLE FOR RADIAL DRILLING 
SEE PAGE 1. 


dimensions of the outside of furnace as will 
admit of grasping and shaking them. 

The lining support q is 4x24" wide. Two 
or three expansion slots should be cast in 
ach, because the support, from successive 
expansions on the inside, will eventually bow 
the plates A A and B B. 
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the lining above; for taking out two rows 
it should be 4” from the lining support, and 
for three rows, 6"; +” thick and 2” wide will 
be strong enough, and the intervening space 
caused by it, between the 
brick, can be stopped up with 
mud. In lining up the fur- 
nace the intervening spaces 
should be filled in with fire- 
clay previously mixed to the 
consistency of clay-wash. 

The plan of laying the last 
row of brick is shown at S, 
and that of the second last row 
at F. The idea is to confine 
the heat as much as possible, 
and also to protect the top. 
A sectional view of the top 
rows in the corners is shown 
at 7. 

It will now be seen that the 
furnace inside is 25’ square, 
being equal to. the outside 
dimensions, less 1, the thick- 
ness of the plates, less 8”, the 
width of two layers of brick, 
laid edgeways to the fire. The 
depth of the furnace proper 
is 28". At Dand Hare shown 
two styles of furnace covers, 
either of which will produce 
like results. Both of them are 
intended to be lined, and, if made in halves, 
nails should be cast in as shown, to secure 
the lining at the joints. They should have 
a lap of #” of lining all around the furnace 
mouth, so as to guard against any exposure 
of the corner shown at a on D, anda at # 
cover to the heat of the furnace, which | 
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| which is placed downward. 
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Fig. 7. 

















out the crucible and tongs, we do not see 
what benefit is derived from a square mouth. 

At o is shown the flue, which can be built 
to the stack as shown. The best medern 
practice isto make the flues 4''x4''; whether 
this is correct, a review of thermodynamics 








Fig. 6. 





as a visit to any of the large brass furnaces 
will show ; such furnaces are not encased in 
a cast or boiler-iron shell. 

Fig. 7 shows the general arrangement of 
furnaces built in batteries. Crucibles from 
No. 50 up are generally used in them, with 
6” to 12” of coke around the crucibles, 
hence the furnaces must be built to take 
this amount of coke, plus the bilge diameter 
of the crucibles, and from twice the depth 
of the crucible for a No. 50 pot to three 
times the depth of the crucible fora No. 300 
pot. 

At A, B and ( are shown three flue ar- 
rangements, of which there is practically no 
preference as far as draught is concerned, 
but as regards cost, Band C’ have the pref- 
erence. 

The flue A is built of brick as shown; it is 
very substantial, and enters the stack by 
means of the cast-iron frame shown at J J. 

The roof can be arched, as shown at //, 
or built straight, as shown at F, the brick 
being supported by cast-iron T irons shown 
atg. The arched top is, however, prefera- 
ble as the cast T irons will work the brick 
loose from its expansion due to heat. 

The pipe B can be made of tin or sheet- 
iron, with a cast-iron entrance to the stack 
as shown at # #. It does not necessarily 
have to be tapered as shown; the size will, 
of course, depend on the number of flues 
entering it. If we use a 12” main pipe, and 
say four 6’ pipes, the volume of air or 
smoke passing from the four 6” pipes into 
the 12” pipe, will not fill the latter, for the 
reason that the practical diameter of the 6” 
pipes is lessened by friction ; and while the 
combined areas of four 6” pipes are equal to 


| the 12’ pipe, we may take five 6” pipes, and 
'yo of another 6” pipe to fill the 12” pipe 
| properly ; hence, five 6” pipes can be used 
'in connection with a 12” 


pipe, without 


| danger of choking the draught. 


At J and K is shown the brick-work con- 
necting the horizontal flues with the perpen- 
dicular ones. 

At Cis shown a style of horizontal flue 
much used on account of its cheapness. It is 
a square box or trough built in proportion 
to the number of flues entering it, and cov- 
ered, as shown at Hor F. 

Fig. 8 shows the plan of furnace pits. 


| A and B are two lintels on which the flues 


G shows the rib of the lintels, 
C is the smoke- 
stack, and # a brick support for the lintels, 
at D are two short columns, obviously to 
support the lintels. At # F F are shown 
the furnacesupports, which can be made any 


can be built. 
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PRACTICAL BrRAss FouNDING. 


The method of interlocking the brick in 
the corners is shown at 777. 


The lower two rows of brick will wear 


out first. To avoid taking out the whole 
lining in order te replace the lower bricks, a 
support at 2 is cast on the plates to support 


otherwise will swell and twist, rendering a 
very poor fit in time. 

While the furnaces shown so far are built 
to a considerable extent when one or two 
furnaces only are needed, there are still a 
great number built permanently in the floor, 


height to suit, and be set on cast-iron plates 
for a foundation. 

In Fig. 9 is shown the lining and grate 
bar support. The plates B are set on the 
furnace supports shown at FF, Fig. 8, and 
leveled up. Bars # are set on the small 
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blocks g g, so as toraise the plates A high 
enough to allow for play of the grate bars. 
As 13" square iron will do for the grates, the 
larger, say 13” or 2 
the plates. 

At ( is shown a brick in 
place, and D shows the extension of it over 
the support. 

Fig. 10 shows the plan of the tops. 


set its 


A pat- 


square; they should be | 
set as shown at f f f between the joints of 


proper | 


| neal , 
next Congress to control immigration. 


AMEHRICAN 
It is| 


coming to be understood that European 


| countries are, notwithstanding such laws as 
EE Eandggyg bars will need tobe slightly | 


are in force, Sending their undesirable popu- 
lation to this country, and this is entirely un- 
desirable far as this country is 
cerned. 


so con 


7—>e 


| On the Cultivation of Inventive Capacity 


tern, as shown at F) should be made, and as | 


many castings made from it as are necessary 


to cover the furnaces. In making the ends, 


instead of stopping one-half of the mold off | 


with sand, as is usually done, a_ strip of 
wrought iron J, 4 thick, and the width 


equal to the thickness of the casting, should 
be oiled, alittle plumbago shaken on the oil, 
and the strip set in the middle of the mold 
as shown at B; a small piece / can also be 
set in the flanges of top, thus. making the 
two end pieces in the one mold. 

Expansion slots, as shown at C, should be 
cast in the tops to prevent them from crack- 
ing. 

At A, Fig. 10, is a form of top. that seems 
to have found favor with some, but where 
its commendable points are I am at a loss to 
know; it con- 
sists of plates 
the width of 
the furnace, 
and two short 
plates placed 
between them, 
which are con 
tinually work- 
ing loose. 

The fur- 
naces shown in 
Fig. 7 are 
they are being 
built at the 
present time ; 
but I would 
recommend 
building the 
last two rows 
of brick, 
shown in Fig. 
6, if for 
other reason 
than to keep 
the tops from 
and 


as 


as 


no 


cracking 
warping. 

It sometimes 
happens that 
the pits cannot 
be arranged on 
the outside, as 
shown at Fig. 
8; in this case 
they should be 
built in front, 
as is usual, and 
tunnel 
connection 


a Orr 


with the outside made, so that 
the furnaces can get cold air for draught, and 
to allow the ashes to be taken from the pits 
without interfering with work in the shop. 


RR 


Thirty-inch Turret Chucking Lathe. 

We present herewith an illustration of a 
thirty-inch turret chucking lathe, having a 
leneth of bed of 7 4’, and designed for the 
heaviest work within its capacity. The head 
is provided with a friction device for chang 
ing from back gear to cone pulley speeds 
without stopping; has a hollow spindle 
27," hole. 

The 
can be released automatically at any point ; 


turret has an automatic feed which 
turret revolves automatically, and is free at 
one point, so that it can be turned by hand in 
and flat 
be secured if de 


either direction; has six 2” holes, 


faces to which tools can 


sired. The turret block is moved along the 
bed by means of the rack and pinion move 
ment seen in front. The extreme swing 


over the bed is 31", and the machine weighs 
The builders are the 
Universal Radial Drill Co., Cincinnati, O. 

<—>_>e 


about 3,200 pounds. 








It is now thought that a plan, compre- 


hensive in detail, will be brought before the | 





by the Solution of Constructive 
Problems. 


3y LEICESTER ALLEN. 


I am sorry that the following criticisms 
compel me to introduce more of my own 
comments in the discussion of the problem 
published in the of the AMERICAN 
Macuinist for October 8th than I would 
otherwise feel warranted in doing. 

Mr. Francis W. Clough, of Springfield, 
Mass., states that ‘‘ the second solution, Fig. 
4, forwarded by Mr. Powers, of Beloit, 
Wis., and what he (Mr. Allen) calls the best, 
is a clear case of violation of his own re- 
strictions. 


issue 


His first restriction is to employ 
Now, in Fig. 4, the 
plate is moved by a crank-pin coming in| 
contact with lugs d d alternately. 


no crank or pitman. 


Again, | 


MACHINIST 


but welcome it. Ido not claim exemption 
from liability to error. As a similar criti- 
cism has been made by Prof. De Volson 


Wood, I will first notice that before reply- 
ing further to Mr. Clough’s communication, 
as the two criticisms have points in common 
which may be treated together. Prof. Wood 
writes as follows: 

‘*f put Mr. Powers’ solution, Fig. 4, page 
11, of AMertcAN Macurinist for November 
Sth, before my class, and they criticised it 
as follows: 

‘‘The wheel and pin is equivalent to « 
crank, Which was an excluded device. 

‘*The 
uniform. 

‘* Tf motion is rapid, the slide might pass 


motion of the slide would not be 


forward so far that the pin would not en- 
gage on the opposite side. 

‘The times of motion and rest might be 
such as could not be secured by the device 
(when he adds a belt or chain it will be the 
same in principle as mine), but with 
arrangement the motion would be through 
a longer time than the period of rest; 
whereas, with mine, rest and motion can be 
made anything desirable.” 

Mr. Clough and Prof. 
with that 


his 


Wood will both 


agree me 

















THIRTY-INCH TURRE’ 


one of the requirements of the problem, .. . 
was that the movement of the plate should 
be uniform, ... having a period of rest be- 
Now, Mr. 
Allen undoubtedly knows that the move- 


ment of a slide by means of a crank: pin, 


tween each alternate movement. 


whether by means of a connecting rod or a 
crank-pin coming in contact with astraight 
sided lug, as illustrated in Fig. 4, is in no 
part a uniform motion, though I am_ frank 
to admit that with the shortness of the lugs 
the 
the lugs were much longer, 

“Tf the lugs in Fig. 4 had been made or 
shown to have other form for compensation, | 


increase and decrease is far 1] ss than if 


then the case might have been claimed for 
uniformity, but it is a@ crank which he did 
Am I not right? 

‘“*And when he says further that the mo 
tion of Fig. 4, may be indefinitely ex- 
tended by the use of two pulleys instead of 


not want used. 


a, 


|one, it would then be entirely a different 





4; but that is his 
Powers’, of Beloit, 
and if it is the best, it is a violation of 
He Mr. 


Powers’ violation if he is disposed, but he 
kindly 


than 
suggestion, and not Mr. 
Wis., 


his 


Fig 
ig. 


arrangement 


restrictions. can patch up 


must not complain if we criticise 
him.” 


I do not complain of any kindly criticism, 





t CHucKING LATHE. 


mathematical or mechanical, should be ac- 
that 
should be read accurately if the conditions 


to their 


curate in their statement, and they 


therein stated are be satisfied in 


solution. 

From the Century Dictionary, now con- 
sidered as authoritative in its technical 
definitions, Textract the definition of crank, 
presumably contributed to that excellent 
work by Prof. R. H. Thurston, of Sibley 
College, Cornell University. 
bend; a a twist ; 


‘*(2.) CRANK, 8 turn ; 


a winding ; an involution.” 
“©(4.) A bent or vertical arm attached to or 
at 


with proviston fo the application of power at 


projecting from an axis one end, and 
the other, used for communicating circular 
motion, as in a grindstone, or for changing 
circular into reciprocating motion, as in a 
saw-mill, or reciprocating into circular mo- 
tion, as in a steam engine.” 


I 


the criticism on this definition that the word 


The italics are mine, and would make 
‘ vertical” is superfluous, but the definition 
is in the main correct, 

Now, it 
that I intended to exclude ‘‘ 


could not have been possible 
a bend; a turn; 
a twist ; a winding; or an involution,” and 
if the first 


the criticisms are based, be carefully read, 


restriction, the one upon which 


| it will be 


3 


it 
exclude was 


seen that does not exclude a 
What I did a 


and pitman or ‘“‘any analogue of this me- 
chanical movement, as the crank and slotted 


crank. crank 


crosshead.” The punctuation of the language, 
as well as the construction of the sentence, 
shows plainly that the writer considered the 
crank and pitman as one mechanical move 
ment, and the crank and slotted 
an 


crosshead 
analogue of such movement. The 
crank, therefore, was not excluded, but the 


crank tn connection with a pitman or «a slotted 


as 


crosshead, or an analogue of these combina- 
Now, I that the solution 
given by Mr. Powers is not an analogue of 
this movement, and that it is a correct solu- 
tion. Neither is the criticism, that the slide 
is not moved uniformly by this movement, 
in the restrictions 
was it required that the slide itself should 
move uniformly. The sixth restriction in- 
cludes what was said on this point, and it 


tions, submit 


valid, because nowhere 


states that the part or parts which directly 
move the slide must have a uniform mo- 
tion. This cannot properly be understood 
as meaning that the s/éde must move uni- 
formly. Ido not wish to split hairs, but I 
|thought that, in the restrictions, I used 


a 


problems, whether | plain and unmistakable language. 


I now pro- 
ceed to extend 
the problem to 
its application 
the 
ment of ashut 
tle carriage on 
the lay, beam 


to move- 


ofaloom. At 
first I thought 
it would be 
necessary to 
make a dia- 
gram of a 


modification of 


Prof. Wood’s 
solution, to 
illustrate this 


additional 
problem, but 
I think it can 
be made clear 
without 
pying 


space 


occu- 

the 
neces- 
sary for a 
drawing, and I 
now think the 
diagram would 
be too suggest - 
ive. Probably 
no one of your 
readers, likely 
to 


attempt a 


solution, is 
ignorant of the 
construction of 
the lay 


used in 


beam 
Weav- 
ing on power looms, at least, so far as its 
general construction and operation is con 
cerned, 

Prof. Wood has indicated in his solution 
a way of making the period of rest between 
alternate motions of the slide as long as may 
be desirable, and hence by the use of his 
arrangement, or one analogous to it, the 
period of rest may be long enough at each 
throw of the shuttle to permit the stroke of 
the lay beam in beating the weft thread. 
It is now required to devise means whereby 
the movement may be applied to the oscillat 
the 
shuttle carriage back and forth, and to give 


ing Jay in such manner as to move 


time at each end for the beats of the lay. 
In doing this, any kind of guideway may be 
used on the lay beam which carries the reed. 


uw 
ig 


The driving motion which operates the r: 
wheels must be a uniform rotary motion. 
With this exception, any slight variation in 
uniformity which may enter into the move- 
ment, through oscillation of the lay on its 
In other 
words, if the movement which drives the 


beam supports, is admissible. 
lay beam be disconnected so that the lay 
beam be stationary, the driving motion must 
be uniform, as stated. 

Some communications on this subject hav- 


ing been addressed to me personally, I take 
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j p : | 
this opportunity to state that their proper 


address is to the editor of the AMERICAN 
MACHINIST. 
- 
Topical Questions at the New York Meet- 
ing of the Mechanical Engineers. 


Last week we gave a running account of 
the events connected with the recent meet- 
ing of the mechanical engineers in this city, 
with a summary of President Hunt's ad- 
dress. As stated at the time, many of the 
topical questions were not prescnted at the 
meeting, but on some of those that were 
presented the discussion was interesting and 
instructive. We give below an abstract of it. 

The first question presented was number 
89: 


EVER TRIED TO STANDARD- 
WHAT ARE HIS SIZES?” 


ONE 


IF SO, 


“TWAS 
IZE 


ANY 
KEYS : 

The secretary read a communication from 
Mr. E. G. Parkhurst, superintendent of the 
gun department at Pratt & Whitney’s, 
stating that in 1858 he adopted a standard 
for the size of keys as follows: One-quarter 
the diameter of the shaft for the width of 
the key, } the diameter for the depth of the 
key, and the shape and taper of the key one 
inch to the foot; that he was led to adopt 
this for mining and quarrying purposes; 
that several years ago his formula was pub- 
lished, giving his name as the author, and 
shortly afterwards he was given quite 
raking on the key question; that a few 
months later Mr. Thomas Shanks visited 
their works, and they exchanged shop 
formulas, and he found Mr. Shanks’ formula 
was the same as that adopted by him a few 
years ago. He desired an exchange of opin. 
ion on the subject. He stated that he had 
reached a point where the key would hold 
enough to twist off the shaft. 

Another member said: In mill work in 
Michigan practically that same standard is 
used almost entirely, except that there are no 
keys made except on ,y'° Of course, if you 
take a }5"-shaft you put a }-inch key in, the 
taper being somewhat less—I think it was 
j; of an inch; but that is something that has 
not been standardized, and every shaft 
maker does about as he chooses, but with 
this understanding, that if a man sends in 
fora line of shafting the keys are to be } 
the diameter of the shaft. All pulleys are 
keyed tothe shaft. I donot think in any 
Michigan saw-mills I ever saw a pulley that 
was held to the shaft by set screws. 

Another member: It is pretty well known 
to engineers who use keys to a great extent, 
that the keys hold better through top and 
bottom fits; that a narrow key has a ten. 
dency to roll, and that a flat key, 7. ¢., a key 
flatted on the shaft, without being laid into 
the shaft at all, will hold better, and do 
more severe work than a key that is let in 4 
the depth of the shaft. I would think my 
self, in all ordinary cases where the work 
was severe, particularly, 1 would have the 
key less than 4 the diameter of the hole 
for the width. 

Mr. Bond: I may say that with the system 
of keys adopted in our works the difficulty 
with the depth is overcome by dropping a 
circular milling cut into the stem or shaft, 
and a half circular key (of circular section) 
is fitted in very tightly, and in that way the 
side strain is taken up by the depth of hold, 
and a considerably narrower width of key is 
used; and by giving these keys a slight in- 
clination, to give them the taper necessary 
to fit the top of the keyway in the pulley or 
gear, they adjust themselves to any position 
required, It is known as the Woodruff sys- 
tem. I have not the formula, but they ob 
tained the data by testing to that point in 
which the key would stand the torsional 
strength of the shaft without shearing the 
key; and it is curious to know the keys are 
much thinner and narrower than any of the 
old formule would seem to recommend. 

Mr. Rogers: I like that standard, for this 
reason: I have been asked four times within 
tie last month by men working in the shops 
what my standard was for keys, and I did 
not have any; and I made one effort to find 
out if there was any standard, and what the 
standard was, but I did not find out; and I 
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have taken the memorandum here with the 
intention of writing to two or three of those 
boys inthe shop in regard to what their 
standard would be. There is one thing I do 
not like about it, and that is one-ninth of 
the diameter of the shaft. If you take a 2 
and ;’; shaft, and a fellow inthe shop has 
gota rule graduated in 16ths, in working 
that into ninths he gets demoralized, and I 
think he will try to forget that standard. 

Another member: According to a list 
which I tried one time to get up for stand- 
ardizing keys I followed very closely to the 
formule given to-night, but I arranged,my 
keys into sixteenths, so that avoided the 
difficulty that the member just mentioned. 

The secretary exhibited a blue print which 
he stated he had received from William O. 
Weber, which stated that the width of the 
key is a quarter of an inch for every inch of 
diameter of the shaft. 

Mr. Ball drew a sketch (Fig. 1) on the 
blackboard, and asked the members if 
any of them had tried using keys of that 
form, putting them in in that way. ‘‘I have 
tried it with very good success. It seems to 
me now that the force acts in a direction 
tangent to the shaft at the edges of the key; 


ee 





and the wider the key the more direct that 
force comes on the top of the key, instead of 
being a sliding force; and for that reason it 
seems to me that in this form of key the 
force comes very direct on the top of the key 
and on the bottom; and I have used these 
keys in some cases where I could not hold 
with ordinary keys, with very good suc- 
cess.” 
Another member stated that he had used 
such keys on heavy marine work with very 
good success. 

The next question considered was number 
90: 


‘““HAVE YOU HAD 
DOOR NIGHT 
WITH ANY 
TRIC ?” 
Mr. Kent referred to the Wells and Luci- 

gen lights, and said he believed they were 

largely used in England. The air seems to 
be charged with the vapors of petroleum or 

a petroleum compound, It comes out with 

great force and gives a great light. 

Mr. Rogers: I have seen that same light 
Mr. Kent speaks of, and I was under the 
impression that it was naphtha used under 
I have seen it used in clearing up 
wrecks on railroads, and I do not know of 
anything more adapted to that work. That 
is work that requires a good deal of light; 


ANY EXPERIENCE IN OUT- 
WORK IN WIND AND STORM 
APPARATUS OTHER THAN ELEC- 


pressure, 


and I have seen torches used, and flambeaus 
something similar to the Mississippi plan, 
but I think the best I have seen is the Wells 
light for that purpose. 

The President: Of course in fixed plants 
the electric lights have become so common 
now that nothing else will satisfy us; but 
there are so many places where a temporary 
light is to be used that a good one is of 
great importance. 

Mr. Cartwright: I have had a little ex- 
perience in lighting at night. Of course the 
Wells light and the Lucigen light are good 
things. Ihave used fora yearand a half, 
working night and day, the electric light, 
and what we call the Dago light; that is the 
light you see the peanut venders have on the 
corner of the street. It burns the plain kero 
sene. With the electric light and are light 
the mosquitoes and Canada soldiers put the 
light out, and we used the Dago light and 





that burned them up. 


AMERICAN 


The President: What is the Canada sol- 
dier? 

Mr. Cartwright: It is the gad fly. On the 
lakes it is called the Canada soldier; they 
come in such quantities that they will fill 
the globe of an arc light within two or three 
hours. In Buffalo it isa question whether 
or not they won’t carry the lamp-posts off. 

Number 91 was next presented: 


““WHAT THE BEST DESIGN FOR I LINE 
SHAFTING TRANSMITTING ONLY 50 HORSE 
POWER, PERMITTING THEM TO BE 8TART- 
ED AND STOPPED ON ANY FLOOR WITHOUT 
INTERFERING WITH THE MOTOR OR OTHER 
SHAFTING ? ” 


Is 


Mr. Bond: In an addition to our shop for 
a small tool department, we have about 30 
horse-power transmitted through a pulley to 
the upper floor, and that is arranged to dis" 
engage-by the simple operation of a lever 
which can be detached and set up in the 
corner and be out of the way. Whenever 
the power is to be disconnected the friction 
is thrown out, and there is no disturbance 
of anything on that line. 

Mr. McBride: I would state that I have 
a number of large machines of 50 horse 
power and upwards which I drive by belt. 
I use tightening pulleys for starting and 
stopping. I think a great abomination is 
a loose pulley. I have used those tighten- 
ing pulleys on large belts, and have no 
trouble with them whatever. The distance 
between the centers of the shafts is about 
18 feet, or something like that. They stop 
and start very heavy machines very readily 
without any trouble whatever. 

Another member: One trouble with fric- 
tion clutches in connection with such mat- 
ters oftentimes is the difficulty in getting 
the lubricant where it wants to be; if the 
clutch is stopped much of the time the 
portion of the pulley which revolves on the 
shaft is apt not to be lubricated. I find 
that is very satisfactorily overcome in many 
cases by, instead of using a brass bushing, 
to use a graphite-filled bushing. By that 
means it will work for a year or more 
practically without any hurt; whereas, 
otherwise, I have had a great deal of trouble 
from their cutting. Where belts are wide, 
of course, it is almost impossible to shift 
them on loose pnileys. In that case the 
friction clutch works satisfactorily. When 
it comes to electric light stations where 
there are a great many belts to be taken 
care of, if the friction clutches hang on the 
shaft it makes a large amount of friction. I 
have one case in the test of the plant, par 
ticularly on the day load, where the friction 
amounted to 44 horse-power, and the actual 
work amounted to 12. Of course, in the 
reports relative to the test it was advised 
that asmallengine be putin to drive the day 
load direct, and that has been done, and 
will probably prove satisfactory. 

Mr. Cartwright: Mr. President, I look at 
things from an experience in the mill a good 
many years. I got my diploma in the school 
of adversity, and I want to understand what 
this topical discussion amounts to, whether 
or not we are going to formulate some plan 
by which everything is to be accomplished 
by rule, so that all you have got to do is to 
study those rules to become an engineer. 
My idea is that every case requires a differ- 
ent prescription. Speaking of clutches: 
Clutches are very good in some places; and 
some clutches are good in some places and 
not worth a rush in others. Take the Hun- 
ter clutch; it is a good clutch in some places, 
but it requires much more lubrication in a 
dirty rolling-mill than in an electric light 
station. Ihave just had to do with a clutch 
transmitting 100 horse-power, which was 
very nice to throw in, but you could not 
throw it out when it got in there. If any- 
body has gota friction clutch that will an- 
swer all purposes, and run in any place, 
they have got a good thing, and I would 
like to get hold of it. The Weston clutch is 
a good clutch, but after it has been in opera- 
tion a while you cannot throw it out. Now 
we have got to apply our knowledge to cir- 
cumstances in different places. I think en- 
gineering is a progressive science. What is 


vice versa, and no one rule applies to these 
questions. I have been forty years in the 
harness, and I have seen a good many things 
tried; but to make a law to apply to every- 
thing, you cannot do it. 

The President: That is quite true, sir ; 
but do you not think that as the members 
give their experience under certain condi- 
tions they are giving us valuable informa- 
tion which may keép you and I from going 
through their disastrous experience? As I 
take it that is the idea and purport of these 
topical questions. Of course I am not as old 
as you, but you might think I was, and I 
want to get my diploma from the school of 
success, and with your permission I will say 
that I think that fs the idea of our topical 
questions. The very fact that your clutch 
will go in and won’t come out with 500 
horse-power is one that we want to know. 
Mr. Cartwright : There is no clutch which 
will cover the ground in all cases. The 
question asked here is what is the best de- 
sign for a line of shafting transmitting over 
50 horse power, permitting them to be 
stopped or started on any floor without in- 
terfering with any of the shafting. You 
might go and look at it and say one thing, 
and I might say another thing, and we all 
might differ honestly. There is no one law 
that will apply to anything of that kind. 
Then ‘‘transmitting over 50 horse power” 
—are we to have one of 50 horse-power, or 
one of 60 ? 

Mr. McBride: Mr. Cartwright has got 
stuck on the clutch. I would suggest the 
belt and tightening pulleys. 

Mr. Cartwright : Possibly they have had 
success with the belt and tightening pulleys, 
and fcra hammer with an intermittent mo- 
tion—a power hammer—there is nothing 
equals the tightener, because with it you 
get the hammer in motion slowly, and get 
your power as you need it; but with the 
electric light plant there are many consider- 
ations to be thought of. In one case we 
have thirty odd dynamos—every one of them 
is set up with a tightening pulley—a grad- 
ual putting on of the belt; and we thought 
we could improve on that and put in a 500 
horse clutch, which clutched but did not un- 
clutch. We had to stop the whole thing and 
take it all apart. 

Mr. Emory: The question that is writ- 
ten here seems to answer itself. This asks 
‘‘for the best design for a line of shafting 
transmitting over 50 horse-power.” It should 
be, ‘‘ Each line to be started and stopped on 
each floor without interfering with the mo- 
tor.” The only arrangement that the lines 
of shafting permit is the running part of 
the middle, or one end of the larger shaft- 
ing which carries the belts to run from one 
floor to another, and this must run all the 
time; and if there is any line of shaft to be 
thrown in or out, it must be done by the 
friction clutch without interfering with the 
motor. There is nothing else that will do 
what this asks, but that arrangement ; that 
is, it is answered already by the condition 
of the problem. 

No. 93 was next discussed: 


‘IN ARRANGING CHIMNEY STACKS FOR BOIL- 
ERS IS IT BETTER TO ARRANGE ONE FOR 
EACH BOILER, OR A LARGER CHIMNEY FOR 
AN ENTIRE BATTERY ?” 


In presenting this the president said: The 
reason I present this topic is I know it will 
be discussed by a member of our society 
whom we welcome back to our deliberations 
with great pleasure, and congratulate him 
upon being with us once more. I will ask 
past Vice-President Porter to open this dis- 
cussion. 

Mr. Porter: Mr. President, thanking the 
society very cordially for welcoming me 
back so heartily to health and a return to 
professional labor, I would say respecting 
this question, that some time ago—whether 
it is one year ago or two years ago I cannot 
remember—this topical question was sent to 
me by the kindness of the secretary and 
others, with a list of topical questions; and 
although I was not able to be present at the 
meeting of the society, I sent in reply a sug- 
gestion which occurred to me at the time; 








good practice to-day is poor to-morrow, and 


and in the letter which I wrote him I sent 
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him an original sketch (Fig. 3) which I made, 
which is shown by the diagram on the 
blackboard. In my letter I said, ‘‘ Question 
No. 90 I regard as an important subject. 
Some years ago I had my attention called to 
an insufficiency in a battery. An arrange- 
ment has occurred to me, which, where the 
space required is valuavle, seems calculated 
to mend matters in this respect. Each one 
of the eight boilers in the accompanying 





sketch must have the same draught, and 
that, the best draught that the chimney can 
give. Four or six boilers could be arranged 
in a similar manner, or twelve boilers could 
be arranged on aside. The greater cost of 
setting and of building would be repaid ina 
few months in coal saving. <A large extent 
of wall surface is presented for the perco- 
lation of air.” Of course that is a plan which 
has never been suggested, and I merely 
made the suggestion as one perhaps worth 
consideration in the arrangement of boilers 
—giving each boiler an equal chance at the 
chimney. 

Mr Kent: My own experie.ce confirms 
that stated by Mr. Porter, that when several 
boilers lead into one large chimney it is very 
apt to be the case that only part of the 
boilers out of the set havea perfect draught ; 
that some of the boilers near the chimney 
have sucha great draught that they carry 
the gases into the chimney at too high a tem- 
perature, and the ones further away will 
have such a low draught that they do not get 
their proper amount of evaporation, or can- 
not work up to capacity. 1 saw a case where 
three boilers going into the chimney exactly 
showed that; there was too great a draught in 
the one nearest the chimney, there was a 
correct draught in the middle boiler, and too 
low adraught of the boiler furthest away. The 
objections to one chimney to each boiler are 
chiefly esthetical, and possibly the cost. I 
think that, otherwise than as to the question 
of cost or the appearance of the structure, 
a chimney to each boiler is best. 

Mr. Le Van: I would state it makes no 
difference where you put your boilers if the 
connecting flue is properly built, and it is 
only a question of having the connecting 
flue properly arranged. If the connecting 
flue is made of proper capacity and the inlets 
to that flue are properly made there is no 
difficulty from one having a smaller draught 
than the other. The question of occupying 
more space is not always desirable, and, 
therefore, I do not see that you gain anything 
by occupying more space. 

Another member said: As the result of an 
examination of the Amoskeag works, in 
which they bave some forty boilers, all con- 
nected with one stack, I failed to detect the 
least practical difference of draught in any 
one of those boilers on any sort of occasion, 
whether with fresh fires or old fires, or days 
in which the wind circulation might be 
stronger at one. end of the boiler than 
the other—there was no practical difference in 
the draught of the boilers. The boilers were 
all fitted with the usual butterfly dampers, 
and were closed from one-half to five-eighths 
of their capacity. They were not manipu- 
lated possibly more than once a day or once 
in two days. When disturbing conditions of 
weather arose, possibly one boiler would be a 
little slack of steam and they would open 
the damper on it. 

Another member I should object 
seriously to setting boilers according to the 
sketch, I think, for some practical reasons. 
The principal one I will say is that a man 
has got to travel a little too far to keep track 
of his gauges and his water, etc. I came 
across some electric light boilers some two 
There were four—two each side 


said: 


years ago. 





| of the stack, each having a pipe running up 


with this butterfly damper leading direct 
into the flue. I was in there one day, and 
the fireman said the boiler next the stack he 
had the most trouble with—both the right 
and left-hand bvilers gave him the most 
trouble, and he could not understand why it 

yas. They were fitted up the same, and it 
had happened that this butterfly damper was 
hung the same on the four, and in these two 
boilers, on the opening of the butterfly 
damper, the gases were obliged to go around 
that butterfly to get into the stack. The two 
boilers to the right were different from those 


on the left in the manner in which the 
butterfly dampers were hung. The boiler 


at the left and the one on the right—the out- 
side boilers—had the damper set so that as 
it was opened the gas had to go around the 
damper, while the inside‘,boilers ;were hung 
so that the gases went directly from the 
forward part of the boiler into the hole; and 
I told him, in my opinion, if he changed 
those, or changed one for experiment, he 
would find that there was where the trouble 
was—that that would explain to some extent 
why these two boilers next the stack did 
not work as well as the others. J was in 
there two months afterwards and he had 
changed both of them. He found as soon as 
he set them so that the gas went the shortest 
cut, that the work was a great deal better. 

Mr. Emory; Mr. President, it seems that 
the office of an engineer is to settle questions 
exactly like this as they occur. In the dis- 
tribution of water in the city it is desirable 
that the pressure be exactly the same, and 
the pipes are made larger for long distances. 
It is the same in the case of electrical distri- 
bution, and the same question occurs in the 
distribution of gases in boilers. — It belittles 
the engineer to say it is necessary to have a 
separate stack for each boiler, when it 
only a question of engineering to obtain the 
same principle of resistance in the flues in 
different stacks, and then the draught will be 
the same, and all these different questions 
can be answered in that way. When large 
groups of boilers are to be put in, a system 
something like Mr. Porter’s is quite desir- 
able to bring the distance of the series down 
to a minimum and equalize between the 
boilers. In single batteries the flue can be 
easily arranged so that the resistance will be 
the same from each to the stack. I have seen 
plenty of cases on board ship where the 
boilers at the outside from the smoke stack did 
have less draught, but in other cases, where 
the distance was made the same, and the up- 
take flues were made larger, you could not 
detect that difference; and in situations 
where they had them on a series of floors, by 
having the same boiler leading to different 
flues, although it was necessary to bring the 
flues in opposite, still there would be no 
difficulty. 

Mr. Ashworth: In our system for the steel 
works we have batteries of boilers with flues 
from sixteen to twenty inches, and especially 
in the Beaver Falls plant, where we had 
twenty-eight, we have adopted a system of 
having a central stack. We find the draught 
is decreased from the boiler furthest from the 
center, 
fore us as to the unsightly appearance of our 
small pipes, and it has become the standard 
with us to put up a large central stack and 
have a flue system leading to it; that is our 
intended practice. 

Question 100 was 


is 


The question has been brought be- 


‘WHY SHOULD ANY ONE CUT A HALF-INCH 
BOLT WITH 12 THREADS TO THE INCH ? 
IS THERE ANY OBJECTION TO THE UNITED 
STATES STANDARD OF 13 THREADS ? ” 


Mr. Porter: Mr. President, I can say 
something, perhaps, on that question. About 
twenty-five years ago, or nearly that, at the 
Plymouth Works in Manchester, I was told 
by Mr. Wilson, who was then the superin- 


tendent of the tool department of those 
works—the tool department in contradis- 
tinction from the ordnance department 


that giving to the half-inch bolt only 12 
threads was a mistake, and one which they 
had always regretted ; that it cut away the 
bolt unnecessarily, and reduced its strength 
unnecessarily, and the bolt should have 13 





threads. He was very frank in that state- 
ment, and told me it was a pity it could not 
be changed. The way in which Mr. Whit- 
worth fell into that error—which is the only 
error in the system in the fixing of the thread 
in the Whitworth system—is a very obvious 
one. The English do not use the ,* bolt ; 
they do not know anything about it. The 
reduction in size is by 4 of aninch until they 
get to half an inch, and below that 16ths ; 
so that, going down, the threads increasing for 
ach smaller bolt, we have 8 threads for 
the inch bolt, 9 for the 7,10 for the } and 
12 for the half inch ; and that is a very natu- 
ral arrangement, although the next standard 
is a singular one, the diameter of the bolt 


being reduced 1-16, and the number of 
threads increasing two; 12 threads on the 


half-inch bolt, and 14 being given to the ,} 
bolt ; but in this country we have always, 
since my knowledge of mechanics, used _,*, 
bolts, and that cures the difficulty at once. 
We have 11 threads for the & bolt, 12 for the 
*; and 13 for the half-inch bolt, which 
corresponds with what the designers of the 
English bolt wished to have done, but found 
too late that they could not do it. While we 
criticise that one defect of the Whitworth 
system we should not overlook the fact that 
we are indebted to Mr. Whitworth for a uni 
form system of any kind. Mr. Whitworth 
found the system of screw threads in Eng- 
land in perfect chaos, every manufacturing 
establishment having a peculiar thread to 
itself, and each large establishment main 
tained its thread strenuously because nobody 
else could repair their machinery ; and the 
problem of Mr. Whitworth was to intro 
duce a uniform thread which would be adopt 
ed ; and he told me himself he proceeded in 
this way, which, of course , will strike every 
one as acommon sense method. He obtained 
from every leading manufacturer of machin- 
ery his system of threads, then he averaged 
all these systems and adopted a system which 
was the mean of the existing practice, and 
that recommended itself to every one to be 
uniformly adopted. But there another 
thing about the English thread too. How 
did it get such an impracticable and amaz 
ing feature as having an angle of 55 degrees 
for the thread ? That is something that can 
be very readily explained too. Mr, Whit 
worth had no particular plan for benefiting 
the world, but a particular plan for benefit 
ing himself. He wanted to introduce a sys 
tem which would be generally adopted, but 
which nobody else could make. (Laughter.) 
And he was cute enough to solve that com 
plicated problem very satisfactorily to him- 
self by adopting an angle for the thread, 
which he stated to the world was the mean 
of all the angles in use ; but it was a thread 


IS 


which it seemed possible to originate but 
impossible to verity or restore if it was lost, 
or to bisect with correctness, so that the oppo- 
have the same 
angle with the normal ; and so we have this 
which enabled Mr. 
Whitworth for a long time to monopolize 
the manufacture of taps and dies ; for cutting 


site faces of the thread would 


angle of 55 degrees, 


threads in lathes was rather unknown at that 
Stocks and dies were used for cutting 
threads on bolts altogether ; so that the manu 


time. 


facture of taps and stocks and dies formed 
an enormous branch of the business of the 
Whitworth Company when I met him, 
we are relieved from that feature. 

Mr. Whitehead: Iam very much pleased 
with Mr. Porter's explanation. 
been an annoyance to me to have the 12 and 
We have a 
number of customers who want the half-inch 
standard, aud we do not know whether to 
send them 12 or 138; and many times in the 
manufacture of 12 and 13 thread nuts they 
mixed, with all the care we 


Sut 


It has always 


13 thread manufactured together, 


are apt to get 


can use. That is the great difficulty. I 
would like to see the 12 threads abolished 
entirely. I know of no reason why people 


stick to the 12 threads, It certainly weakens 
the bolt too much. 

The Secretary read a communication from 
Mr. Dingee, in whieh he stated that 13 threads 
are probably better than 12, but many old 
the latter 
they do not wish to change. He also read a 


Mr. Webber, of Erie, 


establishments cling to because 


communication from 





_ 


-) 


stating that he did not know of any objection 
to using a half-inch bolt with 13 threads. 


A member: Mr. President, I would like 
to give a very slight contribution to the 
Listory of that sort of thing that Mr. Porter 


Mr. 


Whitworth to establish a uniform system of 


described as the original incentive to 


threads in England. Andrew Campbell, who 
was the designer and originator of the Camp- 
bell press, conceived the same unfortunate 
idea that he would prevent other manufac- 
turers from supplying bolts and nuts to his 
machines, and he adopted a curious system 
Ile thought 
he would incorporate certain threads of his 


that is allowed to exist to-day. 


own, he would adopt certain sizes of bolts 
that would be different from the commercial 
sizes ; and his machines are built to-day with 
all those different sizes. 

Mr. Oberlin Smith: I think it 
political the late Horace 
Greeley, who thought that the best Way to re- 


was that 
ereat engineer, 
and it 
this kind, where 
to change from 12 to 138 
I thought several 
years ago that it would be a very difficult 


sume specie payment Was to resume ; 
seems tO me in a matter of 
we think it is best 
threads, it is best to do it. 


thing and give a great deal of trouble, but I 
made up my mind the longer I lived the 
Worse it would grow, and the only thing 
I believe 
if an evil 


todo was to change them; and 


that the 
wants to be changed, the sooner you make 


would be best policy 


the change the better, before it becomes a 
greater one. There is only one thing worse 
than getting the mean of the thread, and that 
is getting a mean thread. 
= ~-=: = 
A New Use for Aluminum, 

According to a Pittsburgh dispatch, an 
order for five hundred tons of aluminum has 
been placed with the Pittsburgh Reduction 
Company, to be used for the equipments of 
the Ilunt, of the 
Pittsburgh company, is reported as saying: 
“The emperor desires the canteens of his 
soldiers to be made of aluminum. There 
are two reasons for this, namely: its light- 
It will be used also for 
buckles, and it may be brought into use in 


German army. Capt. 


ness and cleanliness. 


the manufacture of cartridge shells. The 
new smokeless powder cartridges have 
brought about a demand for aluminum, 


and other European powers are also con- 
sidering the advisability of using it.” 
eee = 

The Yorkshire Boiler Insurance Company 
of Bradford, Eng., send us a copy of Mr. 
John Waugh’s report on the explosion of an 
upright boiler at Huddersfield, Eng., on 
June 8, 1891. The boiler was internally 
fired, and a hammer test was applied to it 
(not by the Yorkshire company, however), on 
June 2d, the day before the explosion. Next 
day, the fire box collapsed, killing one man 
and injuring several others. The rupture 
revealed the fact that for a distance of six 
to eighteen inches from the bottom of the 
fire box, corrosion had eaten the plate away 
round the whole circumference of the boiler; 
in some places, about 13 or 14 inches from 
the bottom, to the thickness of js, the origi 
nal thickness being ,7, of an inch. 

This explosion is an excellent illustration 
of one very important fact, which is, that 
the hammer test, to be of value, must be ap- 
plied by a man who has had long experience 
in such work. A novice might pass over a 
very dangerous spot with the hammer, and 
not detect it; while, on the other hand, we 
have seen experienced inspectors detect 
flaws with the hammer where the novice 
could perceive no ditference in the sound. 
We do not recommend the hammer ag a sub- 
stitute for thorough internal and external 
examination, but it is very valuable when 
applied by an experienced person, on boilers 
that cannot be thoroughly examined in any 
other way, either on account of their design 
or their small size; and we believe in ap- 
plying it on every occasion, in addition to 
the regular internal examination.—7he Loco- 
motive, 


ae —— 

It is asserted that at Gibraltar the human 
voice has been heard at a distance of ten 
miles. 
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A Communication from the Phoenix 


Iron Works. 

It having lately come to our notice that 
some builders of tandem compound engines 
are copying our construction and design, we 
deem it no more than proper to give notice 
that this improved construction was patented 
November 18th, 1890, and is the exclusive 
property of this company, and that we shall 
protect our rights as against all builders or 
users of engines. 

The “ Dick & Church” tandem compound 
engine, as built by us, was illustrated in 
the AMERICAN MAcuiNist in the issue of 
September 24, 1891, in which was shown 
cuts of the engine, together with a full de- 
scription of same. The advantages of this 
construction, as against any other known 
design, are manifest, and others, as well as 
ourselves, evidently recognize it, but we trust 
this will be sufficient to prevent any further 
acts of piracy; at all events we have en- 
deavored to protect the general public by 
publishing this notice. It is our good for- 
tune to own this design for tandem con- 
struction, and we suggest that other build- 
ers who recognize its important advantages 
should at least have the courtesy to write 
us before making use of it, no matter 
whether they propose to use an exact re- 
production, or merely copy as near as they 
think will be safe and evade our claims. 
We should like them to at least do us the 
honor of letting us have the credit of pos- 
sessing the merit of originality. 

PHOENIX IRON Works COMPANY. 

Meadville, Pa. 

ie 
Improved Grindstone Frame. 





The accompanying illustration is of a 
grindstone frame recently brought out by 
Mr. W. P. Davis, of Rochester, N. Y. 

The frame, with the exception of the legs, 
is cast in one piece, so that there are no joints 
to be looked after, and the top is of such 
form that water from any part of it will 
flow back into the reservoir. The rest is 
placed sufticiently above the frame to admit 
of work of irregular form being ground 
without coming in contact with it, and so 
that grinding can be done on the side as well 
as the front. There is a sleeve which passes 
over the arbor, one of the flanges being cast 
solid with this sleeve and the other slipping 
over it and being tightened by a nut. By 
this construction the stone can be adjusted, 
trued up and then put in place on the shaft. 


The driving pulley is 20" diameter, 5” face, 
and will carry a stone 42’ diameter, 6” face. 


ae 
Charles Miller, of Washington, Mo., writes 
us in reply to Mr. Bullock’s call for a pipe 
cutter that will cut pipe without burring 
inside or outside, that he makes such a cut- 
ter, the utility of which has been thoroughly 
demonstrated. 
~~ +) 


LETTERS FROM PRACTICAL MEN. 


Some Observations on ** Proportion 
in Steam Engines,” 
Editor American Machinist : 

I would respectfully call attention to some 
erroneous that I think your 
correspondent, Mr. F. W. Clough, has arrived 
at in his communication under the above 
heading, in your issue of Oct. 22, 1891, by 
being prejudiced in favor of short stroke 


conclusions 


engines. 
Among other things, he says that a lo 


comotive with 18x22” cylinders and 68 
wheels had fully one-fourth greater ca 


pacity as a freight engine than one of like 
weight on drivers, but had cylinders 16°x 
26° and 60 attributes this 
extra efficiency directly to the proportion- 
ing of the areas and stroke of the pistons. 
From this, and an example from marine 
engineering, paragraph to 
what he would do if a master mcchanic, 
closing it by saying that ‘‘the mechanical 
in that di- 


wheels, and 


he devotes a 


and steam world are plunging 
rection.” 

The fact that one of the latest and fastest 
locomotives in America has cylinders 24 
stroke, and the heaviest locomctive in the 





world has cylinders 28’ stroke, would seem 
to contradict this, at least so far as loco- 
motives are concerned, and the record of 
the Corliss engine for power and economy 
will arrest the ‘‘ plunging,” so far as sta- 
tionary engines are concerned. 


As long as space is scarce, short stroke en- | 


gines will be in demand. But let us drop 
sentiment and return to the facts and com- 
pare the two locomotives, the one with 16” 
x 26’ cylinders and 60” wheels with the one 
with 18” x 22” cylinders and 68" wheels. It | 
may be well enough to state that the weight 
on the drivers determines the amount an en- 
gine will pull, provided the cylinders have 
capacity at all times equal to the ‘‘ adhesion ” 
of the drivers. It is not probable that an 
engine, because it had 68’ drivers, would 
have any more ‘‘ adhesion ” than one having 
60" with the same weight, so it will be seen | 
that if the same force is applied to slip them, | 
each engine should pull the same amount. | 
We will next see what difference there is, if | 
any, in the force that is applied to the 
wheels by the different cylinders; and, as | 
there is nothing said to the contrary, we are | 
allowed to suppose that both engines are in 
like condition, that the tires on the driver | 
are of the same material, that the steam | 
pressure is the same, that the engineers are | 
equally proficient, and that all other con- | 
ditions are equally favorable for one as the 
other, except the cylinders. If the engines 
are not in like order the extra efficiency of 
one cannot be attributed to difference in the | 


proportion of the cylinders. The mean |! 
tractive force of a locomotive in pounds is 
theoretically found by multiplying the area 
of the cylinders in square inches by the stroke 
of piston in inches, and dividing by the 
diameter of the driversin inches. This will 
give the tractive force in pounds for one 
pound average effective pressure per square 
Applying the rule to 
201 x 26” 
60 
pounds tractive force for each pound aver- 


inch on the piston. 


the old engine we have 87+ 


age effective pressure for one side of the 
locomotive. Applying the rule to the new 
or x 90" 
: 254.5 22 ¥6 
engine, we have x = 82+ 
68 


pounds tractive force for this locometive 
for each pound average effective pressure. 
In order for this engine to pull one-fourth 
more than the old 16” x 26", it should have 
a tractive of 108 
pound average effective pressure, and must 


force pounds for each 
have exerted, owing to a better distribution 
of steam, due perhaps to an improved valve 
or valve gear, or to a higher boiler pressure, 
or a combination of all these and other favor- 
able conditions, which was likely the real 
cause of the difference in the two locomo- 
tives. 

Some practical lessons from Mr. Clough’s 
pen, illustrated with indicator cards, show- 
ing where a gain of 25 per cent. can be made 
by changing the 16” X 26 
way, Will be very interesting reading, 

I do not think he will have any trouble in 


proportions any 








finding engine builders who will guarantee 
as much power from a 16’ X 26’ engine 
with a 60” pulley at a given velocity as he 
can get out of an 18” xX 22” with a 68” 
pulley at the same velocity, boiler pressure, 
etc., and say nothing of about 25 per cent. in 
their favor. 

Facts, experiments, theory or practical 
suggestions backing such statements as Mr. 
C. makes, ought not to be kept ‘‘ under a 
bushel.” 

Such statements, every engineer 
knows,” are not relevant in the sense he uses 
them, neither does comparing the piston speed 
of one engine with another prove anything 
unless some reason is given why it is favor- 
able or detrimental. C. O. SINE. 


“as 


More About Steel, 
Editor American Machinist : 

The very interesting and suggestive com- 
munication of Mr. Severance, which ap- 
peared in your issue of November 5th, leads 
me to write a few more words about steel. 

That to treat the subject as though steel 

yas simply steel, no matter of what quality, 
grade or temper, would be misleading, mis- 
chievous, even, Iam ready to agree with Mr. 
Severance is true. But to the suggestion of 
a possible or probable way out, through a 
‘short, comprehensive treatise classifying 
according to prices,” I see some objections. 
A very little investigation among successful 
steel consumers will show that for iden- 
tically the same uses different steel workers 


GRINDSTONE FRAME. 


are using steels which vary in price in the 
proportion of from two to even three or 
four to one; and still, in the matter of serv- 
ice, amount of work performed, durability 
of tools, those who use the high-priced steel 
cannot show any better record than their 
neighbors who are using steel costing from 
25 to 75 per cent. less than the high-priced 
fancy brands thought in many shops to be 
indispensable. 

What significance would the question of 
price have asapplied to any particular grade 
or quality of steel unless temper and carbon 
percentage were taken into account? Sup- 
pose steel is wanted for any particular use, 
and it is found that some bearing a certain 
brand, and costing a certain price, is just 
the thing ; does it follow that more of same 
brand, at same price, will answer the pur- 
pose equally well? We know how often it 
does not, and then comes the cry, ‘‘ lack of 
uniformity,” «when the fact may be that the 
grade, the quality, is strictly uniform—the 
lack of uniformity being only a difference in 
temper, in carbon, from that which had 
proven just right; but while this particular 
temper may not be right for your use, my 
friend, it may be exactly right for some- 
body else. 

Now, just here I expect to be brought up 
with the questions, ** Why not make it all 
alike ?” * Why not give us steel which will 
be found equally well adapted to all the uses 
to which steel is put 7” ** We want steel out 
of which we can make anything, everything. 


| What you want steel for. 


Why must we be told that for different uses 
different steels and different tempers are 
needed ?” 

Answers: First. It could not be made al] 
alike, even if it were best. Second. No one 
temper of steel can possibly be equally good 
for all Third. Because your own 
practice and demands upon the steel manu- 
facturer call upon him to furnish different 
grades, qualities and tempers, each suited to 
some particular use. 

Do I know that Ihave put my foot in 
it now ? I know this. Many who will read 
the above will say: ‘‘ Goodyear is away off. 
Don’t we use s’ old reliable steel, 
good old English stuff, for everything ? We 
use it for dies, lathe tools, cold chisels, etc., 
etc., and it is all right for all uses to which 
steel is put.’ Very well. Now, for every 
man who corners me with that statement 
I think a dozen can be brought who will 
say, ‘‘ That is what we used to think, but 
when we found that for some of the most 
difficult work, in some cases work which our 
old favorite steel would not do, we could 
get from domestic manufacturers steels es- 
pecially adapted to the work which would 
do twice or even four or five times the 
amount of work we had been doing, and 
not at fancy prices, either, our eyes were 
opened. Now we take tlre steel manufact- 
urer into our confidence and tell him what 
we expect todo with steel; we have thrown 
aside the belief that steel has any ‘ fixed or 
universal’ value as steel, unless it is of such 
quality and temper as fit it for the use to 
which it is to be put.” 

But enough of this for this time. Let 
us come to “‘ the branch of the trade which 
been shrouded in mystery, as_ the 
‘art’ of annealing, hardening and _ tem- 
pering.” ‘‘Art?”’ Yes. ‘* Mystery ?” No. 
That many successful steel] workers invest 
their operations, especially those connected 
| with hardening and tempering, in much 
|mystery, istrue; but it is at the same time 
/true that others who are just as successful 
are ready to tell the ‘‘ young mechanic” all 
that they know about the matter. It is very 
simple. Annealing depends simply upon 
gradually, evenly heating steel to about the 
same heat at which the steel could be hard 
ened to put it at its best, and then compel- 
ling it to cool off slowly. Hardening de- 
pends simply upon heating to the right heat 
and suddenly cooling. 

This brings us to the comments upon 
language used by me to express the idea 
that, after all that the steel worker, especially 
the steel hardener, can learn from books, or 
hewspaper articles, or from others, it is the 
steel itself to which he must look to learn 
whether his treatment is right or wrong. If 
in annealing steel of fine, even grain, you 
change the grain to a coarse, uneven con- 
dition, the steel should say to your under- 
standing, your mental consciousness, ‘‘ You 
heated me too hot”; again, if in hardening, 
the stecl, instead of being refined, as it 
should be, should be found to be much 
coarser than before hardening, or even 
should be found no finer for the hardening, 
it ought to be understood to say again, ‘*Too 
hot.” 

Right heat at which to harden steel ? Cer- 
tainly, with pleasure. It ranges all the way 
from a dark red up to a ‘‘nice lemon yel- 
low,” for steels of different tempers, and for 
pieces of different size of same temper. How 
| shall we know how hot to heat any particu- 
lar steel? Try it. Heat and harden a piece 
| and break it. If you don’t hit it the orst 
| time, try again, and when by hardening you 
| have produced a grain as fine as flint, and 
|have the piece thoroughly hardened, you 
learned what that steel wants. Steel 
| talks, if we will but learn its language. But 

here is a long scrawl, and I have not come 
to the point and stated what, after object- 
|ing to the plan proposed by Mr. Severance, 
| 1 would recommend as a substitute for yet- 
ting the right steels for the different uses 
| into the hands of steel users. Here it is: Go 
| to good icliable men who know by their own 
| experience, and by that of their customers, 
about what is wanted for all the different 
| uses to which steel is put, and state just 


uses. 








has 











have 
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“don’t” in this letter. Don’t, above all 
things, think you can tell by looking at the 
grain of steel what its character will be when 
worked into tools and hardened. Fine grain 
or coarse grain in ordinary steels signify 
simply a condition dependent upon heat and 
working. Hardening at proper heat brings 
the fine grain to coarse and fine steel alike, 
even to ingot steel, or to steel castings. High 
heat brings coarse grain to the finest steels. 
Now, about taking pieces out of the 
quenching bath before thoroughly cooled. 
Warming up the outer portions must expand 
them. Antagonistic strain there must be 
with the outside cold, or nearly so, while the 
inner portions are still quite hot. To expand 
the outer portions, then, must relieve the 
strain. In my letter of October 8th I am 
made to say, ‘‘ Don’t refuse to buy it,” re- 
ferring to this very matter. ‘‘ Don’t refuse 
to try it,” I said; and as to its being success- 
ful with some steels and a dangerous thing 
to do with others, I disagree with Mr. Sever- 
ance again. The greater the danger of 
cracking in hardening, the greater the bene- 
fit from doing just what Mr. Severance 
thinks would be so disastrous. Is twenty 
or thirty, or down to ten per cent. a large 
proportion of imperfect work from harden- 
ing as practiced by many steel users? ‘‘I 
wanted nine of those pieces, and to get them 
I made and hardened twenty-nine,” said a 
steel user tome not long since. ‘‘In the 
steel ?” Granted, at just the treatment it 
got. Now, as to case-hardening. As to a 
piece being hard outside and soft within, asa 
result of taking it out of the bath before 
thoroughly cooling. It will only be a shell, 
which will be hardened anyhow. No piece 
of any considerable size can be hardened toa 
depth of even a quarter of an inch. I mean 
hard, so that a file or chisel will not take 


hold. To those who talk so confidently 
about ‘‘hardening big pieces, dies, clear 


through,” I have to say, go at the inside of 
some broken die, and if you find, and you 
will, that it can be filed, drilled, if you 
please, don’t lay it to some peculiarity in 
that particular steel. It’s the universal law, 
just because we cannot quench ‘ 
and ‘‘ quickly”? enough to produce any other 
result. At proper heat, and suddenly cooled, 
the piece of steel, of say 1-inch cube and 
larger, will have a hardened shell formed 
upon it, which will get no harder or deeper 
by staying in the bath until cold. The inner 
parts do not harden, simply because the heat 
is conducted from them too gradually. If 
the entire mass could be cooled at once ? 
Yes, but how ? S. W. GoopyEAR. 


eve nly x 


Phenomenon in Shrinkage. 
Editor American Machinist : 

I see by your issue of November 12, two 
gentlemen—Mr. Frank Richards and Mr. 
Alex. Cairns—give their versions of the 
cause of the ‘‘ Phenomenon in Shrinkage” 
that I stumbled over a short while ago. 
Both gentlemen, though widely separated, 
seem to have arrived at about the same solu- 
tion, that is, that it was heated at the center 
first. In this they are wrong. As I per- 
sonally attended to this piece of work, I 
think I may be able to give all the details, 
but will say this: we have built a good many 
high-speed engines, and have always put 
the pistons on in this manner, and have 
never had any trouble with them. In this 
case we took one of our regular patterns 
and lagged it up to get the right size to suit 
the cylinder sent in to be repaired. It may 
be possible that this additional metal bad 
something to do with it. It is well known 
that, if a hole is bored ina piece of wood, 
and water poured into it, the hole will get 
smaller; so if heat is poured into a hole in 
iron the hole will get smaller. 

Some few years ago one of our workmen 
was given a 28” gear wheel to fit on a 14%’ 
shaft of cold rolled iron; he calipered the 
shaft, and bored to a caliper fit. After 
taking from the lathe he found it too small, 
so thought he would heat it; he put it over 
the forge fire, and began to heat the hub, 
Pretty soon the hub began to get hot, but 
he says the hole did not get larger. More 


heat was applied, when suddenly, with a} 





nearly 3’ 
then. 

Well, with such experiences to guide, this 
casting was put on the forge, fire built up 
all around it, and heating begun. It 
turned over several times to keep the heat 
uniform. We were very careful to heat the 
outside first as near as possible, and had to 
watch the edges so they would not get too 
hot, and ‘‘burn off before she got hot” 
(we've been there). We avoid, as much as 
possible, letting the blast go up through the 
hole, as green coal will get in, and is very 
difficult to get out while hot. 

Mr. Richards says that I probably poured 
water on it tocool it; this I would not dare 
do with any kind of shrink fit. Sudden 
cooling will either cause the metal to set in 
its expanded state or cause such a sudden 
contraction as to burst it. Water is an 
enemy of shrink fits. I can readily under- 
stand the case of the pieces of steel he 
mentions. 

Mr. Cairns handles the case very intelli- 
gently, but, unfortunately, from a point 
that we avoided. We did heat over a black- 
smith’s forge, but we did think of the effect 
of heating the center first, etc. His theory 
will apply very well where the conditions 
he supposes are followed. 

After careful consideration Iam convinced 
that my first theory is right. The cores 
being hard, dry sand cores, the metal com- 
pletely surrounding them, they did not 
allow the metal to shrink uniformly, with 
the resulting tension. We build some small 


wide; the hole was big enough 


was 
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made passable by the introduction of other 
faults of opposite kind from those natural 
to it. 

The Watt parallel motion, which has done 
such good service in thousands of steam 
engines, is not by any means a straight line 
motion, and yet it is good enough to be 
better than others which are mechanically 
accurate, and is even applied to so delicate 
an instrument as the indicator. 

Ball bearings come under the same cate 
gory, and, though mechanically imperfect, 
I shall continue to use them so long as I 
find they are superior to anything else— 
superiority here including the utilization of 
a small available space. 

In my own practice, which ranges from 
spheres of $,"' to }’’ diameter, I find it suffi- 
cient to turn the grooves in which the balls 
run, very slightly larger than the balls, and 
quite considerably larger at the diametral 
line. 

When first set to work, the balls seem to 
bear on a narrow band of ,';” to 7,’ wide, 
and after some wear and weight they attain 
to a wider bearing. 

If they became completely bedded I would 
return the grooves; but the plain common 
sense of their use is that, quite apart from 
any question of durability, they give me 
the means of carrying out certain opera- 
tions which would not otherwise be 
sible, and they further put into the range of 
power of a man what would require two 
men to do without them. 

They can be used in places where the 


pos 
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a VALELANDMCOPROVAI = 
UNIVERSAL GRINDING MACUINE. 
vertical engines with a pear-shaped frame; Grubb ring is wholly inadmissible. That 


the smallest pattern (5 H. P.) requires a 
dry sand core, the majority of them come 
to us somewhat longer than desired—nearly 
as long as the pattern. The molder thinks 
that the core prevents the casting from 
shrinking properly. We know that the arms 
of whecls and pulleys and light parts on 
heavy castings shrink, so that the tension 
will sometimes cause them to crack. But 


after all, I am open to information on the | 


subject; for, had I seen through the matter 
at first, I would not have asked for light. 
SAMUEL T. WILLIAMS. 





Ball Bearings. 
Editor American Machinist : 

When Mr. Purcell Taylor asks for some 
one to demonstrate the mechanical absurdity 
of ball bearings we may conclude he re- 
fers to two things particularly. 

Ist. To the fact that balls are only theo- 
retically fit to run between flat or cylindri- 
cal surfaces, and that they can as a conse- 
quence only have, theoretically, a mere 


point of contact or bearing surface, and, 


therefore, only a very short life. 
2d. That if run in semi-circular grooves, 
there must be a lot of rubbing friction, 
seeing that at different radii the ball tends 
to roll forward at different speeds, and there 
must be rubbing at all save one radius. 
Were we to carry out this style of reason- 


ing in all matters, we should have to con- | ceases, and I look on an angle of 30° asa 
demn the Stephenson link motion for valves, | fair proportion of the circumference of the 
loud snap, the rim parted, and the crack was | for it is notoriously unmechanical, and only | balls to be in contact, whilst I find that a 














| chine uses. 


| prived more than half the balls of any load 


‘any weight, and are very little affected by 


| path. 





is well enough on bridges and turn-tables 
generally, but altogether too bulky for ma- 


For cylindrical bearings the roller bearing 
which preceded the ball bearing in bicycles 
seems more perfect, but Iam told it is not 
better in practice, and doubt where 
pressures are moderate, and both balls and 
bearings hard, these will prove best. 

In a bearing recently made for 50 tons 
with 96 balls, a mistake in the turning de- 


no 


whatever, and one circle of balls only took 


a test of probably 20 tons, though the 

bearings are only as soft as wrought iron. 
There are innumerable contrivances known 

to practical men, besides the two glaring 


examples which most readily suggested | 
themselves to me, which cannot be de- | 


fended on the score of their mathematical 
truth, and yet without them engineers 
would be seriously hampered in many ways, 
and large quantities of machinery would be 
made needlessly cumbrous if more perfect 
devices (nominally) were employed; and so 
it is with ball bearings, my own experience 
of which is that they should be kept clean, 
especially when new, and whilst they are 
adjusting their weight to their breadth of 
During this operation there may be 


abrasion, but as the path broadens this 





i 


convenient amount of free space in any ring 
of balls is that represented by putting in 
all that are possible, and removing one. I 
thus never have a spare space as much as 
two diameters. 

Every ball which carries a load must ad- 
vance at one speed, and there can be no 
friction between the balls themselves, whilst 
if any ball is out of contact, through being 
small in diameter, it merely requires push- 
ing round by the one next following. 

At the same time, ball bearings shall have 
no countenance from me, as soon as a better 
substitute is forthcoming. It will not do to 
dogmatize on any subject of engineering or 
mechanics. W. H. Boorn. 








+> — 
Universal Grinding Machine. 


We present with this an illustration of a 
universal grinding machine made by the 
Diamond Machine Co., Providence, R. I. 

The machine is designed for grinding 
cylindrical or taper work upon centers, both 
of which may be dead if desired, the rear 
center being held to the work by a spring 
which allows for during the 
grinding. The table swivels for tapers up 
to 2” to the foot, and the head stock swivels 
to any angle for grinding holes in work 
held in the chuck or ona face-plate, or for 
facing. The cross-feed 
tomatic if so 


expansion 


can be made au- 
All spindles are of 


steel, ground true, and run in bronze _ bear- 


desired. 


ings, Which are provided with special de 
vices for excluding emery dust. 

The machine will swing between centers 
12° diameter and 30” long, the table having 
a traverse of 30’. The diameter of emery 
wheel used is 12’, and the floor space re- 
quired is 40°x115". Weight of machine 
and countershaft, about 2,800 pounds. 

ee. ee 

The Meriden Machine Tool Company, of 
Meriden, Conn., are distributing among 
their friends some very neat salt and pepper 
bottles for use on the table, the tops of these, 
which are very nicely finished and gold- 
plated, having been finished ready for plat- 
ing on one of their forming lathes. Accom- 
panying the bottles there is a circular which 
graphically illustrates in an original way the 
shop room saved by the use of their lathes 
as compared with some of the more com- 
monly used tools. 

That the forming lathe and other tools 
built by this company are proving popular 
is shown by the fact that a new shop is to be 
built as soon as possible, in which they will 
have increased room and facilities for turn- 
ing out work. 

a 

‘*“ While I was in England,” says one wo- 
man, ‘‘IT was told of an American, who, op 
his first trip on an English railway, quite 
When 
his nervousness rather overcame him he ap- 
proached the guard. 

ee] 


held his breath at the rapid running. 


say, guard,’ he ventured, ‘this is 
pretty fast traveling for safety, isn’t it ?’ 
‘“** Oh, no, sir,’ replied the guard; *‘ we 


never run off the line here, sir. 

*** But,’ said the Yankee, quickly, resent- 
ing the patronage, ‘it is not the line ; ’m 
afraid of running off your confounded little 
island.’ ”’ 

ahi 

The railroad interstate commerce commis 
sion, which has now under advisement a re- 
port to congress for uniform cars and rail- 
road appliances, has stimulated to 
action in this matter from the fact that an 
average total of 6,000 killed and 26,000 in- 
jured railroad employes in the United States 
is too large anumber, mostly from prevent 


been 


able causes, not to make it a national affair. 
A quarter of a million dead and wounded 
every ten years isa direct charge upon the 
country that ought to be avoided. 





eee 

Thomas Towne, who has for some time 
been connected with the buying department 
of the Garvin Machine Co. of New York, 


has accepted a position with the Union 
Drawn Steel Co., Beaver Falls, Pa., as 
astern sales agent. His oftice will be in 


Electrical Exchange, Liberty and Washing- 
ton streets, New York City, 
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Hagtnetrs Sackety Matters. 


The unanimity of the vote at the recent 
meeting of the Mechanical Engineers, in the 


;}matter of increasing the dues and initiation 


fees, is perhaps the very best evidence that 
could be presented as to the value of the 
work the society is doing, and the appre- 
ciation of that work by the members. It 
is generally conceded that the affairs of the 
society are excellently well managed, and in 
fact it is frequently held up asa model so- 
ciety in many respects, both in this country 
and abroad. 

To Secretary Hutton must be given the 
principal credit for this, of course. He ap- 
proaches very closely to the ideal secretary, 
and we know of no way in which his admin- 
istration of the affairs of the office could be 
improved. But even the ideal secretary 
could not secure so great a measure of suc- 
cess for a society in which the members 
themselves did not take an active interest, 
and the members themselves, we think, have 
reason to be proud of their part in the work 
of building up a society which is, and which 
seems morally certain to continue to be, not 
only very creditable to the profession, but 
extremely useful as well. 

Reference has been made to exclusiveness 
in connection with the raising of the cost of 
membership, but it is very certain that no 
such motive had anything at all to do with 
t.e matter, It was shown conclusively that 
membership was worth more, and that un- 
less members paid more some backward 
steps would have to be taken, and, in strict 
accordance with the spirit of American me- 
chanical engineers, it was decided not to 
take any backward steps, but rather to go 
forward. 


Those who did not attend the meeting, 
and consequently did not hear the discus- 
sion upon the matter of requiring the nomi- 
nating committee to place the names of two 
candidates for each office upon the ballots, 
may be surprised to learn that the proposi- 
tion was defeated by a unanimous vote, but 
the fact is that there was no one present 
who had anything to say in favor of the 
change, while those who spoke against it 
showed that, if the committee desired, they 
could, under ordinary circumstances, secure 
the election of any candidate selected by 
them, simply by placing in nomination with 
him the name of member unknown to 
others, or manifestly unfit for the office; and 
that, should factions grow up in the society, 
a majority of the committee could always 
control its action, while under the present 
plan any five members who, for any reason, 
might be dissatisfied with a nomination, 
could place a candidate in nomination, and 
upon demand have his name put upon the 
regular ballots without any marks by which 
it could be distinguished from the regular 
nomination of the committee. 

Several membcrs also gave their experi- 
ence in other societies, in which a plurality 
of candidates at every election resulted in 
electioneering, Wire-pulling and other work, 
not conducive to harmony, nor consistent 
with the dignity of such a society. 

As at present arranged, the door is wide 
open for any who desire to contest an elec- 
tion with any regularly nominated candi- 


| date, and upon precisely equal terms, and it 


seems to be the general opinion that that is 


| suflicient, and, in fact, about all that can be 


well provided for. 
ee 
(irinding in American Workshops. 


Last week we published an abstract from 
an address read by Mr. Hans Renold before 
the Manchester Association of Engineers on 
the subject of American Workshops, in 
among other things, he said some- 
thing about the practice of grinding cylin- 


| drical work to size here instead of turning it, 


As might be expected, Mr. Renolds’ paper 


‘has been vigorously attacked, and the op- 
|portunity has been made use of in some 
| quarters to refer to the Americans’ wicked 
| propensity to brag, it being especially pain- 


ful to the British mind to discover that 
Englishmen coming over to this country, and 


seeing how things are done here, are in many 
instances convinced that what has been re- 

garded simply as extravagant boasting is, 
in many cases at least, little if anything 
more than a plain statement of facts. 

It seems that Mr. Renolds’ paper in some 
way gave the impression that it was almost 
the universal practice in this country to finish 
cylindrical work by grinding, and that work 
finished to size in the lathe was the excep- 
tion—an impression which, of course, is very 
far from correct. A most ludicrous reason 
was given for this imaginary universal 
practice bere by ‘‘a leading machine maker,” 
who, in discussing the paper, said, according 
to the report in The Mechanical World, ‘‘That 
the reason why grinding was resorted to in 
America was the American workman could 
not size a shaft as delicately as an English 
operative, and consequently, after the shaft 
had been turned to a certain size, it had to 
be handed over to the grinder to be com- 
pleted.” As a specimen of English brag- 
ging this is delightful, especially when we 
remember that precisely the same means 
must be used in gauging the size of work 
for making fits, whether the finishing be 
done in the grinder or in the Jathe. Do our 
English cousins suppose that American 
grinding machines automatically fit work 
correctly, and that when using them there 
is no further need for calipers and gauges 
or skill in using them? If they do 
think this we are in candor compelled 
to acknowledge that our grinding ma 
chines have not yet been brought to that 
state of perfection, and that in our opin- 
ion they never willbe; but that, on the con- 
trary, itis now and will continue to be the 
-ase that more skill is required in calipering 
and gauging work when ground than when 
turned, for the simple reason that the work 
produced is more nearly true and round, and 
accuracy of fitting must always bear a 
pretty close relation to accuracy in other re- 
spects—a fact which most practical men are 
thoroughly familiar with. 

—_——__-4>e___——- 

It seems a little strange that, after the very 
liberal expenditure of money to inerease the 
water supply of New York City, there 
should still be a lack of water. If there is 
lack now, what will be the case ten years 
from now ? Then there is plenty of grumb- 
ling in regard to the quality of the water. 
Water ought to be cheap and plenty in all 
large cities, and when reaching out for a 
new supply every effort should be made to 
provide for future growth in population. In 
this great country an adequate supply of 
good water is a question of dollars and 
cents only, and the plan that gives the best 
and purest supply is likely to be, in the end, 
the cheapest. 

‘* Why does not,” says the Sun, in writing 
on this subject, ‘‘Commissioner Gilroy re- 
duce the supply of water to some of the 
large manufactories in the city ?”” Why not, 
to be sure, and so drive them from the city, 
with their workmen and those dependent 
upon them ? 

Until recently New York was the greatest 
manufacturing city in the country. But if 
there is one thing more than another that 
manufacturers require, it is a plentiful sup- 
ply of good water at acost that does not 
bankrupt them. When this cannot be had 
they will, in self-defense, go elsewhere. 

See 

The London correspondent of the New 
York Times calls attention to the fact that 
the Chicago papers of the 24th ult. printed 
the report of the two delegates deputed to 
visit Chicago on matters connected with the 
World’s Fair as though it were made by Sir 
Henry Wood alone, whereas, as a matter of 
fact, James Dredge, the editor of Hngineer- 
ing, Was the principal person responsible for 
it and wrote most of it, Wood being merely 
a paid secretary. It is said that they even 
went so far as to change the reading all 
through by substituting ‘‘1” for ‘‘ we.” It 
is charged that this was done’for the pur- 
pose of offeringan affront to Dredge, to in- 
duce him to resign, as he is a man who can- 
not be ‘‘used”’ or handled by those in 
authority at Chicago. We do not, of course, 





know just how much there may be of truth 





in all this, but we are very confident that 
the interests of the show will be very badly 
injured by allowing anything which has the 
appearance of being inspired by any such 
motives. Possibly this matter has been ex- 
plained to the satisfaction of Mr. Dredge, 
but we have seen no explanation of it, and 
it would seem that an explanation would be 
in order. 
——- ape 

At this time of year, when winter is be- 
ginning to tighten its grip, comes in the 
workings of one of the hardest gripping 
monopolies to be found in the world—the 
monopoly of the railroad and mine owners 
to keep up the price of coal. Only so much 
must be mined or transported, lest the price 
shall fall to an extent that poor folks can 
keep warm. Of all monopolies the coal 
monopoly is the worst. Nature has been 
bountiful in respect to providing the possi- 
bilities of heat, but monopoly steps in and 
pretty effectually annuls the work of nature. 
It is small wonder that the people object to 
afew companies holding in their grasp the 
right to the use of what ought to be as free 
as it can be made. 

—— oie - 

We understand that in St. Louis an or- 
ganization has been formed whose object is 
the development of new ideas and the en- 
couragement cf inventors and men with 
patentable ideas, but lacking the means to 
place them before the public. The officers 
are: J. M. Sherman, president; E. F. Kelly, 
secretary; and E. O. Bartholomew, treas- 
urer, Ladies will be admitted to member- 
ship in the club. Each memberis to pay $1 
as initiation fees, and another dollar as an- 
nual dues, while also incurring the addi- 
tional expense of 6 per cent. on the outlay 
which secured a patent. 

———_+ oe —_—__—_ 

The difficulty of regulating the ordinary 
affairs of life by statute is being shown 
rather conclusively in Cleveland. A law was 
passed fixing the price of gas at a low fig- 
ure, and to get even the gas companies have 
made the quality of gas to correspond. Now 
the authorities are after the companies in the 
way of testing the gas furnished. And so 
the fight is likely to go on. 

———_- ae —__—_ 

The Pennsylvania Railroad will soon have 
in active service five heavy compound freight 
locomotives of the Vauclain type. If their 
performance is superior to that of simple 
engines, it is expected that a large number 
of the same type of engines will be used on 
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per of oils dnterent winitinas to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a@ separate 
sheet. 

















(509) G. N. V., Bayonne, N. J., writes: 
Kindly let me know in what number of the 
AMERICAN MACHINIST you have published 
an article relating to slow-burning building 
construction. .A.—December 12, 1889. 


(510) W. P. M., Sterling, Ill., asks : Please 
let me know through your columns if any 
one thousand horse-power boilers have been 
built. A.— Yes; boilers as large as 1,500 
horse-power each have been built. 2. Are 
there any boilers of that size in Denver, Col. ? 
A.—We do not know. 


(511) C. T., Boston, Mass., writes: Please 
inform me if a valve gear, which will open 
the ports to a wider extent at early cut-offs 
than is now done with the link motion on a 
locomotive, is worth a patent. A.—If it 
possesses the simplicity of the ordinary link 
motion, and is as reliable, it may be worth 
while to have it patented. Simplicity and 
reliability are some of the important features 
in locomotive construction. 


(512) J. P. T., Jackson, Mich., asks: 
Have Mr. Meyer’s articles on Modern Loco- 
motive Construction appeared in book form? 
And, if so, what is the price? A.—The ar- 
ticles, with much additional matter, are now 
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in the hands of the publishers (John Wiley 
& Sons, New York). The book will proba- 
bly be for sale about the beginning of Janu- 
ary. Due notice of its public ation and price 
will be given. 


(518) H. B., Portsmouth, Va., writes: 
Please inform me which is the best book for 
an apprentice to the machinist trade to 
study. A.—See ‘‘What to Study and How 
to Study,” in ourissue of February 19th. 
current volume. 2. From what book can I 
learn drawing ? A.—We believe the articles 
treating on practical drawing, recently com 
pleted in the AMERICAN MACHINIST, will aid 
you. 


(514) J. B., Kearney, N. J., writes: Kind- 
ly inform me through your columns if a true 
ellipse can be struck with a trammel with- 
out changing the centers. A.—Yes, pro 
vided you use a trammel made for the pur- 
pose. An ellipse can also be drawn by 
means of a string attached to two points 
called foci, which we understand you to call 
centers, and these points are not changed for 
an ellipse in which the major and minor axes 
remain unaltered. 


(515) F. 8S. W., Denver, Colo., asks: At 
what temperature has wrought-iron the 
greatest tensile strength? A.—This is a 


matter of doubt, and will require more ex- 
periments for a satisfac tory conclusion. Ex- 
periments that have been made indicate that 
wrought iron has the greatest tensile strength 
ata temperature varying from 325 to 395 
degrees Fahr. 2. What percentage of clear- 
ance is usually allow ed in modern ‘high speed 


engines? A.—From 4 to 10 per cent., some- 
times less. 
(516) A. T., Olney, Ill., writes: Please in- 


form me what is the largest per cent. of air 
spice in grates, and where can they be ob- 
tained? We desire to get a set with a very 
large percent. of air space. A.—The air 
space depends much on the rate of combus 
tion and the character of the fuel; sometimes 
50 per cent. of the grate surface is allowed 
for the air space. It isdoubtful whether you 
can find grates in stock which will answer 
your purpose. The best way will be to have 
patterns made, and the gt rates cast in any 
foundry in your locality. 


(517) C. A., Brooklyn, N. Y , writes: I 
am practically and theoretically well ac- 
quainted with the design of boilers, steam 
engines and gencral machinery. I desire to 
acquire a more special knowledge in hy- 
draulic machinery, especially pumps, and 
would like to take lessons of a specialist. 
Can you name some one to whom I could 
apply ? A.—Inquire of some of the pro- 
fessors in technical schools, or in the even- 
ing schools, of which there are a number in 
Brooklyn; or you may do well by writing to 
the Cooper Union, New York. 


(518) F. M., Wheeling, W. Va., writes : 
Please refer me to back numbers of your 
paper in which marine engine valve gears 
are described or illustrated. .4.—Marshall’s 
valve gear is described and illustrated in our 
issue of July 18, 1889, and Joy’s valve gear 
is described in the Question and Answer col- 
umns in the issue of November 13, 1890; its 
application is shown in the illustration of 
the engines in the ferryboat ‘*Cincinvati,” 
described in our issue of November 12, cur- 
rent volume. The manner of laying out the 
particular kind of valve gear to which you 
refer we expect to give in the near future. 


(519) G. D. N., Charlestown, Mass., 
writes: lam thinking of designing a triple- 
expansion compound condensing engine, 
cylinders 6, 10} and 154 inches diameter and 
10 inches stroke. I would like your opinion 
in regard to the points of cut-off in each 
cylinder. I have looked the matter up in 
books, but have not been able to come to 
any satisfactory conclusion. A.— We should 
set the valves to cutoff at .4 of the stroke in 

each cylinder, and make such slight changes 
jtareaiie as the indicator cards m: vy indi- 

sate. In some designs of engines these 
changes can be made while the engine is 
running. 


(520) F. A., Killingly, Conn., writes: | 
would like to have you send me one of your 
receipts for hardening cast iron so that it 
will not wear fast, and cannot be filed. 1 
would like to do the hardening by heating 
the cast-iron and dipping it into a liquid. I 
am willing to pay you for your trouble. A. 
—You can harden small castings by heating 
them to a cherry red, applying potash and 
dipping them in water. You may lose one 
cecasionally by springing, but, with reason- 
able care and avoidance of overheating, the 
loss will probably not be great. We accept 
no compensation for answering questions. 


(521) H. $8., Cedar Keys, Fla., writes: 
Please inform me how many holes 4 inch 
diameter are equal in area to that of a hole 2 
inches diameter? A.—The area of a hole 
t-inch diameter is .049 of a square inch; the 
area of a 2 inch hole is 3.1416 inches; hence 
3.1416 

049 
tion, we may say that the combined area of 
64 holes } inch in diameter is equal to the 


= 64.1, or, neglecting the small frac- 





area of a2inch hole. If a liquid is is to pass 
through then we should add 25 per cent. to 
the number of. small holes, and use 80 in 
place of 64. 


(522) W. B., Chicago, Ill., writes: Please 
PP mea hat ‘of the various licenses or cer- 
tificates of competency to be obtained in 
this country relating to electrical and me- 
chanical engineering ; where the examina- 
tions take place, and the fee required for 
each. I want to get all the licenses my 
knowledge of the science will admit of. A.— 
The only certificates granted for competency 
in electrical and mechanical engineering are 
the diplomas given to graduates of institu- 
tions in which these sciences are taught ; 
and, of course, the examinations take piace 
there. For the tuition write toany of these 
technical institutions, of which there are 
quite a number in this country. It seemsto 
us that, after you have gone through a 
course of instruction ané@ obtaincd one di- 
ploma, you will be satisfied, without seeking 
to obtain others 


(523) M. B. & R., Bay City, Mich., write: 
We bave three tubular boilers 5 x 16 feet ; 
please let us know what size heater will be 
required, also size and number of tubes. 
Also please give rule for finding the size of 


heater for any size tubular boiler. .A.—No 
rule that will answer in all cases can be 
given. The best custom is to allow one 


square foot of heating surface per horse- 
power. This amount of heating surface 
may have to be modified to suit given con- 
ditions. We should use tubes two inches in 
diameter. The total heating surface in the 
heater is equal to the product of the length 
in feet of tubes into the circumference in 
feet of one tube into the number of tubes. 
Hence, to find the number of tubes, first de- 
cide upon their length, then divide the total 
heating surface in square feet by the prod- 
uct of the length and circumference of the 
tube, allin feet; the quotient will be the 
number of tubes. Make the length of tubes 
as great as is convenient. 


(524) J. F., St. Louis, Mo., writes: I bave 
a 2,',-inch shaft driven by a 24inch pulley 
from a 24-inch pulley on line shaft trans- 
mitting about 15 horse power. I wish to 
add machinery which will require about as 


much more power. [ wish you would an- 
swerin yourcolumns the following ques- 
tion: Can I double the power of the 2,%- 


inch shaft by doubling the size of both the 
driver and driven pulleys? I will add that 
I have plenty of engine power. A.—Witb 
an increase of the diameters of the pulleys, 
and without changing the spced of the 
shaft, a greater power may be transmitted 
from one pulley tothe other, but whether 
the shaft can transmit this extra power will 
depend upon its speed, of which you have 


said nothing. The horse-power which an 
iron shaft can transmit is generally found 


by the following formula: 
IF ine D® x KR 


125 

in which 77 denotes the horse-power; 
diameter of the shaft in inches, and FR the 
revolutions per minute. In this case the 
pulley is supposed to be close to the bearing. 
If now your shaft runs at a speed which 
will transmit 80 horse-power you may ac- 
complish the desired result. 


(525) S. M., Calumet, Mich., writes: 
Please let me know through your columns 
the number of men employed under the 
chief engineers of the steamships City of 
Paris and the Majestic, or refer me to some 
one who can give me the information. A.— 
Write a courteous letter to each chief engi 
neer and inclose a postage stamp for a reply. 
They will undoubtedly give you the desired 
information. 2. What colors are used for 
wood, wrought-iron, steel and brass in mak- 
ing drawings of machinery?) A.—There are 
no standard colors used for the purpose. All 
the advantage gained by using colors is to 
draw attention to the fact that different 
kinds of material are used, and the kind of 
material should be plainly written on the 
drawing, whether colors are used or not. At 
present blue prints are used to a great ex- 
tent, so these colors cannot be employed to 
advantage, therefore all sectional surfaces 
are in many offices section-lined alike with 
India ink, and the name of the material 
written on the drawing. This we believe to be 
the best practice, although some draftsmen 
prefer to use different forms of lines to indi 
cate the different kinds of material, but in 
all cases the section lines on tracings from 
Which the blue prints are to be taken are 
drawn with ink, or, in other words, they are 
of the same color. If you prefer to use 
colors on a finished drawing the following 
may be employed for sectional surfaces: A 
light tint of indigo and India ink for cast- 


D the 


iron; for wrought-iron, Prussian blue; for 
brass, gamboge; for wood, burnt umber; 


Prussian blue and carmine. 


M Pa., writes: 
following question 


and for steel, 


(526) W. H. ., Chester, 
Kindly answer the 
through your columns. The sketch is plain 
enough, without further explanation. The 
question is: Will gravity affect the move- 
ment of the weight if the wheel be revolved 
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at a sufficient speed to bring a high tension | $13.00 I Dea L. Drawing Stands. The original. 


onthe spring ? Or will the center of the 


V u aS, ve > oO — Ww > | 2 
weight describe a circle concentric with the | agent for Holbrook's Raw Hide 


center of the wheel? A.—The weight W is 
acted upon by the centripetal force and the | 
force of gravity; the former acts in a radial | 
line tending to pull the weight towards the 
center of the wheel; the force of gravity al- 


ways acts ina vertical line tending to pull | 
when the | 


the weight downwards. Hence, 
weight is vertically above the center of the 
wheel the centripetal force is increased by 
the force of gravity, because both forces act 
in the same direction; and when the weight 
is vertically below the center of the wheel, the 





centripetal force is decreased, because in this 
position the force of gravity acts in a direc 
tion opposite to that of the centripetal force. 
From the above it will be seen that the re- 
sultant centripetal force varies during one 
revolution of the wheel. But this resultant 
centripeta! force is represented by the ten- 
sion on the spring, and consequently this 
tension must also vary; therefore the weight 
W cannot describe a circle concentric with 
the wheel; in fact, the path described by the 
center of the weight will not be exactly a 
circle; but the greater the rotative speed, 
the nearer will the path of the weight ap- 
proach a circle concentric with the center of 
the wheel. 


(527) R. W. K_ , Pottsville, Pa., writes: I 
am interested in an electric light company 
who propose putting in three Thomson- 
Houston 50 light are light dynamos. The 
room in the station building is very limited, 
and the machines will have to be placed in 
a corner of the room, and power is taken 
from a 16°x16" 150 horse-power automatic 
engine with two 7-foot fly wheels, running 


at 205 revolutions. One dynamo will be 
driven from the left-hand whecl direct, 19 
feet 6 inches from center of fly wheel to 


center of pulley. Owing to the position of 
engine, machinesand limited space, the right 
hand wheel of the engine will have to drive 
the other two dynamos with only 15 feet 
between the center of engine wheel and 
center of one of the dynamo’s pulleys I pro- 
pose to locate one machine behind the other 
in line with each other, 6 feet 6 inches from 
center to center of pulleys, run one belt 
over the pulleys on the two dynamos, and 
then connect by a belt the engine wheel 
and the pulley on dynamo which is furthest 
away from the engine wheel, the engine 
belt running over the belt which connects 
the two dynamos. It will require about 40 
horse-power to drive each dynamo. What 
I would like to know is, first, will either 
belt have much or more than the ordinary 
slip? A.—If the belts are of even thick- 
ness, and the joints carefully made they 
should have no more slip than an ordinary 
belt. 2. Will a 16-inch belt under the pro- 
posed conditions transmit 80 horse-power? 
A,—Yes; if it isa double belt it will trans- 
mit more. 38. Will there be any great dan- 
ger of the journals of the pulleys heating 
excessively? A.—There will be, unless you 
have the journals of the dynamo specially 
constructed for your arrangement of belts. 

To sum itall up: Will it be a satisfactory 
arrangement? A.—Yes; there are a number 
of belts, arranged as you speak of, running 
satisfactorily. 





USINESS SPECIAL S 


Tr unsvent Advertisements 50 cents a line 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 


for each 


Ready-made cut Iron list gears. See page 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Engineering Co., Philadelphiaand N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N.Y 

“The Bulldozer,” a new departure; forging by 
pressure. M’f’d by Williams,White & Co., Moline, ILL. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N.Y. 

Selden Packing for stuffing-box, with or without 


rubber core. Randolph Brandt, 38 Cortlandt St., N.Y. 
Light Special Machinery and Tools to order, The 


Meriden Machine Tool Co., Meriden, Conn. 


| 


| Send for postal. 
S. A. Smith, 


Troy. N Y. 

Canal Street, Chicago, Ml., 

Blanks for Gears, 
Our Automatic Gear Cutting Machine will incresae 

| production 50% TheSuperior Mach. Wks., Clev’d,O. 
Guild & Garrison, Brooklyn, N. Y., manufacture 


W. 38. Rogers, 
23 South 


| steam pumps, vacuum pumps, vacuum apparatus, 
| air pumps, acid blowers, filter press pumps, ete. 





Planer Chucks and 13’ Upright Drills. For cuts 
j}and price address G. W. Jordan, No. 4 Wayne 


Street, Worcester, Mass. 

S. W. Card & Co... Mansfield, Mass., 
thing in the line of Taps and Dies. 8S. A. Smith, 
Ss. Canal St., Chicago, Western Agent. 

For the Latest Improved Diamond Prospecting 
Drili. address the M. C. Bullock Mfg. Co , 138 Jack- 
son St., Chicago, Ill. 

Save small iron from foundry refuse. 
Use the Woodruff Pat. Separating Machine, Audu- 
bon Machine Works, New Haven, Conn. 

Thos. Pray, Jr., 193 7imes Build’g, N. Y.. attends 
to calls for Indicating and Testing Steam Plants. 
Water-works, Locomotives & S. 8.’s. Write or call, 

Prompt Delivery.—New cutting off machines 
made in two sizes, 2144 and 44%inch. Send for cir- 
cular. W. P. Davis, Rochester, N. Y. 

N.Y. City Bolt & Nut Co., Limited, 33 and 35 Des- 
brosses St., N. Y. City, manufacturers of Machine 
Bolts of every description. Write for estimates. 

Milliken & D'Amour, No. 151 Cedar Street, New 
York City. designers and builders of labor-saving 
and automatic machinery and tools to order. 

* Roper’s Hand-books for Eng’rs and Firemen.” 
Descriptive Catalogue mailed free to any address. 


make ev a 


It pays. 


Edw. Meeks, Pub., 1012 Walnut St.. Phila., Pa. 
25'” | “Only Drill Press built on 
32"" | *Ko-rekt’ principles, 
37”’ even if they come from Jersey.” 
42" | Gould & Eberhardt, New Ark, N. J 


Complete treatise on Screws and Screw- -making,, 
with clear and concise e xplanation of the me thods 
95 illustrations. Price, $1.25 postpaid. E. & F. 
spon, 12 Cortlandt Street, New York. 


‘Hawkins’ Calculations for Engineers,”’ 10 Parts, 


We. each, bound, $2 50; Catalogue free; Theo. Au 
del & Co., Pubs., 91 bilerty St., N. ¥. 
Brown & Sharpe Mfg. Co., Providence, R. I , an- 


nounce that the prices of their Swivel Vises for use 
on milling and planing machines have been re 


duced. Price of the No.2 vise is $24.00; price of 
the No. 3 vise is $30 00. Former prices, $31.00 and 
$38 00 


De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co,, Elizabethport, N. 
J, who have purchased from C, H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, ete. Location and equipment well adapted 
for Heavy Steamship Repairs. 

Club Rates.— If no one is getting up a club for the 
AMERICAN MACHINIST in your town or establish- 


ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN MACHINIST, 96 Ful 
ton St., New York 


* Binders’? for the AMERICAN MACHINIST. Two 
styles—- the **Common Sense,” as heretofore sold by 
ng and mailed to any address at $1.00 each, and the 
New Handy,” mailed at 50e. each) The former 
has stiff board covers, while the latter has flexible 
covers wit b full page opening flat. Either willhold 
the entire 52 issues of any volume. American Ma.- 
chinist P ublishing Co . 96 Fulton St., New York. 

“Indicator Practice and Steam Engine Economy 

By F. F. Hemenway. Contains plain directions ie 
using the indicator and making all required calcu- 
lations from ihe diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $8 
postpa'd. Published by John Wiley & Sons, 53 East 
New York. 


Tenth Street, 








A tin-plate mill is to be erected at Blairsville, Pa. 
Philip Cornell will erect a steam mill at Black 
ney, Pa. 
C.A. 
Providence, 


Mann has built a new 


R. f. 
The Gloucester (N. J ) Manufacturing Company 
will enlarge its plant. 


machine shop at 


A machine shop will be established at States 
boro, Ga., by W. W. Davis. 

The Hatch Cutlery 
factory at Milwaukee, 


Company will erect a new 
Wis. 


A system of water-works will probably be con 


structed at Weston, W. Va. 

A foundry plant is to be established at Wallace 
Ida. T. J. Heine is interested. 

Murray & Porter will establish a foundry an¢ 


machine shop at Jefferson, Texas. 

The Haugh-Ketcham Company is building a new 
$8,000 foundry at Indianapolis, Ind. 

The construction of aniron bridge across Beaver 
Creek, at Bristol, Tenn , 1s probable. 

Sargent, Stone & Co. are erecting a new building 
at their foundry plant at Machias, Me. 

The Taylor (Texas) Iee Company is reported as 
to put new machinery in its ice factory. 

Work has commenced on the erection of the new 
iron and brass foundry at Brookfield, Mo. 

Leavenworth, Kan., is to have a linen factory 
The capital of the company will be $50,000, 

Work has commenced on the foundation of the 
new reaper and mower plant at Latrobe, Pa. 

A new melting furnace is to be added to the 
equipment of the foundry at Waltham, Mass. 

A new electric 
ized, to estabiish a plant at Little 


light company has been organ 
Rock, Ark. 


An iron 
erected by 


foundry and machine shop are being 
Josiah Holmes at Cumberland. Md, 


It is stated that Beavers & Marsh, of Collinsville 
Ala., contemplate the erection of a cotton-mill. 

E. P. Hawland is reported as to erect 
foundry and machine shops at Flatonia, 


an iro 
Texas. 
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Messrs. Lutz & McDowell will, it is stated, estab- 
lish a 100-ton phosphate plant near Anthony, Fla. 

R. R. Mingus intends to rebuild his machine 
shops, recently destroyed by fire, at Glasgow, Ky. 

The Howe Stove Works, at Tallapoosa, Ga., are 
about completed and prepared to gointo operation. 

The Omaha and Grant Smelting and Refining Com 
pany will establish a copper plant at Omaha, Neb. 

The Snyder-Romans Company, Helena, Ark., has 
erected machine shop, and will erect a planirg- 
mill. 

Spinning and carding machinery is to be put in 
the new mill of G. H. McDonald & Co. at Cohoes, 
Ae 

The Walworth Manufacturing Company is to 
erect an addition to its foundry plant at Empress, 
ie. 

Anew foundry building, 300 x 100 feet, is being 
erected by the Dunkirk (N. Y.) Locomotive Com- 
pany. 

The Milwaukee Car Wheel & Foundry Company, 
of Milwaukee, Wis., has decided to remove to St 
Paul, Minn. 

The Presque Isle (Me.) Electric Light Company’s 
plant is to be greatly improved, to meet an increas- 
ing demand. 

Additions and improvements are being made to 
the steam plant of the Clark Thread Company, at 
Newark, N. J. 

The city of New Braunfels, Tex., has issued 
$8,000 of bonds for the further improvement of its 
water-works system. 

The Lincoln Iron Works, Rutland, Vt , are mak- 
ing additions to their property, preparatory to in- 
creasing their business. 

The Louisiana Ice and Storage Company, Baton 
Rouge, La., will put in new machinery, to have 
daily output of 25 tons. 

St. Clair Abrams is negotiating with northern 
parties relative to the establishment of an ice 
factory in Tavares, Fla. 

The new foundry and pattern house at the Sulli- 
van Machine Company’s plant at Claremont, N. 
H., is nearly completed. 

The Mascoma Flannel and Electric Light Com- 
panies, Lebanon, N. H., are to put in steam power, 
on account of low water. 

The Brown & Hall Wood Machinery Company 
has let the contract for the erection of its new 
building at Ogden, Utah. 

It is probable that a plant for the manufacture 
of locomotives on an extensive scale will be estab- 
lished at Columbus, Ohio. 

The Chicago, St. Paul & Kansas City road is 
rebuilding the North St. Paul repair shops Which 
were recently burned. 

There is some talk of a wire factory being estab- 
lished at West Bergen, N. J., by a number of 
Brooklyn (N. Y ) capitalists, 

Parties are organizing a stock company to erect 
works at Little Rock, Ark., for the manufacture of 
boilers, cotton gins, plows, etc. 

C. Drew & Company have increased their manu- 
facturing output by adding new machinery to their 
machine shop at Kingston, Mass. 

The Fernandina (Fla.) Light and Power Com- 
pany will, it is stated, improve and increase the 
capacity of its electric light plant. 

The Lynchburg Cotton-mill and Improvement 
Company, Lynchburg. Va., will put in an additional 
engine and boiler and 5,000 spindles. 

It is rumored that a $1,000,000 car works plant 
will be erected in Roanoke, Va. The Buena Vista 
Land Company can give information. 

The Courtwright Manufacturing Company, mak- 
ers of railroad supplies. will remove their factory 
from Detroit to Benton Harbor, Mich. 

The James Stewart Manufacturing Company has 
begun the construction of its extensive foundry 
and stove works at Woodstock, Ontario. 

The Morris Avenue Machine Works, Birmingham, 
Ala.. has introduced in its plant the manufacture 
of the Jones water-packed plunger pump. 

The Western Tap and Die Company, of Chicago: 
has been formed. with capital stock of $12,000, by 
F. B. Furniss, L. Furniss and G. F. Worth. 


C. H. Smith, county clerk at Pleasant Hill, Md., 
invites estimates on the cost of a bridge to be con- 
structed over Brown’s Run, near that place. 


The Louisville & Nashville Railroad Company 
(office, Louisville.) will, it is stated, erect repair 
shops and roundhouse in Montgomery, Ala. 


The Hutchins Machine Company, of Worcester, 
Mass., bas about completed the arrangements for 
the manufacture of the Hall Mowing Machine. 


The Texas Iron Rolling-mills, Fort Worth, Texas, 
have filed an amendment to their charter, authoriz 
ing the removal of their headquarters to Tyler. 


The Actna Machine Company has been organized 
at Springfield, Ill., for the operation of a foundry 
and machine works. The capital stock is $15,000. 


The Harper Manufacturing Company, of Peoria, 
Ill., has been organized. to manufacture patented 
articles of all kinds. The capital stock is $200,000. 


The Western Boot and Shoe Machinery Company 
has been incorporated at Chicago, Ill., to manu 
facture boot and shoe machinery. Capital, $50,000. 


A stove works plant, to employ about 40 hands, 
will be established at Bridgeport, Ala. The Bridge- 
port Development Company can give information. 





The Puget Sound Iron Company, of Seattle, 
Wash., has let the contract for clearing 200 acres of 
land near Seattle, on which the new works will be 
built. 

The Victoria (Texas) Light, Power and Ice Com 
pany is reported as to put a new dynamo in its 
electric light plant, to increase the capacity of 
same, 

It is stated that the F. A. Thomas Machine Com- 
pany. of Woonsocket, R. I, has secured control of 
the Geo. A. Metcalf Machine Shop in the same 
place. 

The Coosa Furnace, at Coosa, Ala., which has 
been idle all the summer, on account of the low 
price of iron, will probably resume operations this 
month. 

The Eel River Woolen-mills, of Columbia City, 
Ind., are to be removed to Kirkland, Ore., ina 
short time, and the capacity of the plant somewhat 
increased. 

The Weston (Va) Electric Light, Power and 
Water Company has increased its capital stock to 
$15,000, and will put new machinery in its electric 
light plant. 

‘A power house will be erected at Curtis Bay, 
Md.. by the South Baltimore Electric Railroad 
Company. It will contain a steam plant of 300 
horse- power. 

Work on the establishment of the tin-plate mill 
at Harney Peak, S. D., is progressing rapidly, and 
the plant will undoubtedly be in operation early 
in the spring. 


The iron roof for the storehouse which the U. S. 
Government are building at Willett’s Point, L. I., 
will be furnished by the Berlin Iron Bridge Co., of 
East Berlin, Conn. 


It is reported that a rich western man has de- 
cided to build a factory for the manufacture of 
patent horseshoe nails at Rumford Falls, Me. 
When built it will employ two hundred hands. 

It is stated that the Southern Steel Company, of 
Chattanooga, will greatly enlarge its department 
for the making of steel by the Bessemer basic 
process, erecting two 10-ton converters. 

Frank C. Roberts, civil engineer, of Philadelphia, 
is preparing plans and specifications for a new 
blast furnace to be built by the Pottsville Steel and 
Iron Company, at Pottsville, Pa. 

The Louisville & Nashville Railroad has _ in- 
creased its force at Birmingham (Ala.) shops, and 
is now doing all the repair work for its lines be- 
tween Montgomery and Decatur at Birmingham 

The following cerporation has been granted a 
charter at Harrisburg, Pa.; Taylor Engine Com- 
pany, at Chamber: burg, Franklin County; capital 
stock, $130,000. 

The Taylor Deearbonized Iron and Manufactur- 
ing Company, of Montreal, Canada, is applying for 
incorporation, having in view the erection of 
furnaces and machine shops. 

The Linden Steel Company, at Pittsburgh, Pa., is 
building a new 25 ton open hearth furnace in its 
mill, and also putting in Siemens gas producers, to 
supply fuel for the same. 

It is proposed to replace the oid Saxton’s River 
bridge at Bellows Falls, Vt.. with a suspension 
bridge of iron about 300 feet long. A special meet- 
ing will meet soon to consider the matter. 

The Sowder Railway Freight Car Company has 
been incorporated in New York. J.S. May, Philip 
Engelskirger, E. E. Hughes and others are inter- 
ested. The capitat stock is $2,000,000, 

A Texarkana (Texas) party is in correspondence 
with J. J. Harper, relative to the organization of a 
stock company for the establishment of aniron 
foundry, machine and car shops in Monroe, La. 

The Atlas Electrical Manufacturing Company, at 
Chicago, propose to manufacture dynamos, motors, 
ete.; capital stock, $12,000; incorporators, M_ F. 
Matteson, Q. A. Stephenson and J. B. Albertson. 

Itis stated that northern parties have made a 
proposition for the establishment in San Antonio, 
Tex., of a rolling-mill, iron and steel plant, and 
nail and wire works, at atotal cost of about $2,000,- 
000. 

The two large buildings for the Burden Iron 
Company, West Troy, N. Y., have been completed. 
They are of brick, and are substantial. One will 
be used as a machine shop, and the other as a 
cooper shop. 

The manufacture of metal lath has been com 
menced by the Niles Iron and Steel Roofing Com- 
pany at Niles,O. The machinery is running very 
smoothly, and the samples turned out are of ex- 
cellent quality. 

The Damon Safe and Lron Company, of Boston, 
Mass., are announced as having decided to locate 
at Waukegan, IIl., where they will complete and 
occupy the plant started by the late Chicago Safe 
and Lock Company. 

The Richey Manufacturing Company, at Chicago, 
will manufacture fuel oil gas generators; capital 
stock, $10,000; incorporators, F. W. Richey, W. W. 
Knowles, and others. 

The Derwent Foundry Company, of Pittsburgh, 
Pa., will erect a plant at Elwood, Pa., for the 
manufacture of stoves and brass castings. Elwood 
isa new manufacturing town, located about thirty 
miles from Pittsburgh. 


The Roller Bearing Cycle Company, at Chicago, 





has been formed, to manufacture bicycles and | 
machines of like character; Capital stock, $200,000; | 
incorporators, Alfred D. Barnes, Horatio Keeler | 
and George F. Barrett. 


The Pulaski Development Company, Pulaski, 
Va., are pushing the work on their furnace. They 
expect to put it in operation January 1. It will 
havea daily capacity of 150 tons. Work onthe 
Pulaski Rolling-mill will be resumed at an early 
day. 

The Farmers’ Supply Company has been organ- 
ized at Macon, Ga., to manufacture and dealin fer- 
tilizers andto import German kainit. A. M. Rod- 
gers is president, and A. C. Fulton, secretary and 
treasurer. 

Articles of incorporation have been filed by the J. 
H. Kerrick Machinery Company, at Minneapolis, 
Minn. Thecapital is $50,000, and the business will 
be that of manufacturing iron and wood-working 
machinery. 

A corrugated iron roofing factory of Cambridge, 
Ohio, contemplates moving to Kankakee, IIl.; will 
erect a large plant, etc., to employ not less than 50 
men. The consideration is the donation of 2% 
acres and a cash bonus. 

The four blast furnaces of the Pennsylvania 
Steel Company, at Steelton, Pa., are now in blast, 
No. 4 stack having been blownin last week. Three 
stacks are running on Bessemer iron, and the 
third is making spiegel. 

The Gilbert & Bennett Company, a Georgetown 
(Conn.) firm, will erect a four story 40x168 foot fae- 
tory at Chicago, Ill, for the manufacture of wire 
goods. Three more stories will be added to the 
building when necessary. 


The Maryland Bolt and Nut Company, Curtis 
Bay (P. O. Baltimore,) Md., has erected its plant, 
and will commence operations about November 15. 
The principal building is 33670 feet; estimated out 
put of bolts daily, 100,000. 

L. O. Gibbs and Geo. Coleman are investigating 
with a view of establishing a plant in Ocala, Fia., 
for the manufacture of white lead according to 
their patent process; the works are to have a daily 
capacity of 47,200 pounds of lead. 

The Andrews Anti-Friction Journal Company, of 
Syracuse, N. Y., has been formed, for the manu- 
facture and sale of journal bearings by Jas. M. 
Andrews, M. A. Andrews and Chas. E. Fish, of that 
city. The capital stock is $10,000. 

The Hall-Kirsch Steel Company, at Anderson, 
Ind , has filed articles of incorporation, with a 
capital stock of $65,000. It is intended to establish 
a plant for the manufacture of steel billets and 
steel castings, at Irondale, near Anderson. 


Worman & Hazlewood, bicycle manufacturers, 
limited, of Coventry, Eng., are considering the ad- 
visability of establishing a factory in this country. 
The recent advance in the duty, which interferes 
with their trade, is the cause of this action. 


The Holyoke (Mass) Machine Company is be- 
ginning work on a new building opposite the 
present works,which will be about 50x150 feet, two 
stories, and will be used to enlarge the company’s 
facilities for the manufacture of paper and other 
machinery. 


There is water-works agitation in La Grande, 
Ore.; Mancelona, Mich ; Weston, W.Va.; Parkland, 
Ky.; Burkesville, Ky.; Seymour, Conn.; Glens 
Falls, N. Y.; Cincinnati, O ; Norma, Okla; Purcell, 
I. T ; Riverside, R. L.; Woodstown, N. J., aad Port 
Henry, N. Y. 


Bovaird & Seyfang, of Pittsburgh, manufacturers 
of oil well supplies, who have works in that city 
and also in Bradford, Pa., have been granted a 
charter of incorporation under the style of the 
Bovaird & Seyfang Manufacturing Company, with 
a capital stock of $500,000. 


The Ashe Manufacturing Company, capital stock 
$500,000, $50 paid in, has been organized at Port- 
land, Me., for the purpose of manufacturing and 
leasing machinery. The officers are: President, 
Robert Ashe, of Boston, Mass.; treasurer, James 
F. Chase, of Boston, Mass. 


The Henley Machine Tool Works, of Richmond, 
Ind., have just occupied the large new addition to 
their factory. They are very busy and report in 
creased demand and sales of their pulley lathes. 
The company hasrecently shipped six pulley turn 
ing lathes to various parts of the country. 


Watson & Stillman, 204-210 East Forty-third 
street, New York, call the attention of the railroad 
world to the fact that they have brought out a new 
size hydraulic jack of a capacity of thirty tons, and 
having a height over all of 37 inches, and a rise of 
22 inches. This jack was specially designed for 
lifting palace cars. 


George Bullock, S. R. Benton, C. B. Smirall, of 
Cincinnati, Ohio, and others have incorporated the 
Cineinnati & Covington Rapid Transit Bridge Com 
pany, for the purpose of constructing a_ bridge 
across the Ohio River, to connect Madison avenue, 
in Covington, Ky., and Race street, in Cincinnati. 
The capital stock is $5,000,000 


Hammacher, Schlemmer & Co., 209 Bowery, New 
York, have issued a very neat catalogue and price 
list of tools for cabinet makers, pattern makers, 
upholsterers, carpenters, wood carvers, sculptors, 
masons, plasterers, plumbers, gas fitters, painters, 
glaziers, paper hangers, machinists, jewelers, ete. 
It is worth having and preserving. 


The Steel Car Company will go to Providence, R 
I., where a prominent capitalist offers to invest 
largely in the stock of the concern and give to the 
company gratis ten acres of land in a most desira- 
ble location. If the company had been able to se- 
cure quarters at the Locomotive Works, Taunton, 
Mass., this place would have had a new industry. 


Wiiliam Cramp & Sons’Ship and Engine Company, 
of Philadelphia, are making extensive changes in 
their plant, and have placed the contract for a new 
boiler shop with the Berlin Iron Bridge Company. 
of EastBerlin, Conn. This boiler shop will be con- 
structed entirely of iron,’and will be composed of 
two parts, one part 55 feet in width by 350 feet in 
length, made very high between joints, on account 
of moving large marine boilers over each other, 
This portion of the building is controlled by a 50- 
ton traveling crane, which is to be furnished by 
William Sellers & Co., of Philadelphia. Connected 
with this main portion will be a wing 58 feet wide 
by 370 feet iong, served the whole length by a 20- 
ton Sellers’ traveling crane. The building is com- 
posed entirely of iron, from the designs of the 
Berlin Company, and will be very complete in every 
detail. 

—_+e+—_—_ 


America Leads in This. 


It may interest housewives to know that 
it is not the elegant thing to speak of a 
piece of furniture as imported, or coming 
from the other side, as one speaks proudly 
of a gown or bonnet. People of means are 
buying the furniture made from American 
designs in their own country at just three 
times the expense of the imported article. 
American designs are acknowledged the 
most artistic of the period, and yet there is 
neither an American school of design for 
this particular branch or any marked char- 
acteristics by which it is distinguished. 
The American designer originates his idea, 
formulates a rough little outline of it, hands 
it over to his French and German draftsmen, 
who work it out with the patient and pains- 
taking skill which the designer is in too 
much of a hurry to spend his precious time 
over, This design is executed, and when 
completed is sold to the connoisseur who ap- 
preciates the difference in the durability and 
beauty of the home product, and willingly 
pays the advanced price. 

One of the prominent designers, speaking 
on this subject the other day, pointed out 
two small inlaid tables standing together in 
his office, each equally artistic, but the one 
of American make more than double the cost 
of the importation. ‘*‘The American table 
will last forever, the French one will check 
in three months, owing to the change in 
climate,” he explained, ‘‘and yet we may 
tell this to one hundred customers and only 
the one exceptional buyer will pay the differ- 
ence in cost. That is one of the difficulties 
under which the development of American 
art labors. Again, we have no schools for 
study; for, if we had the schools, who could 
be the professors and instructors in these 
schools of American art? Some one sug- 
gested that I should; but I am not capable 
of filling the place, and wouldn't accept it 
if I were competent. I have studied eighteen 
years and don’t know anything about it yet. 
The American designer has learned what he 
knows by hard knocks, not soft ones; by 
failures, not successes; by practical experi- 
ments, not theories; and he is not going to 
give the result of his life struggle for the 
stipend allowed to teachers of anything. 
He cancels his debt to the world by giving 
those that follow him the results of his ex- 
perience in his work. Just now the Amer- 
ican style is like the American people, 
cosmopolitan — its individuality has not 
crystallized, and yet it is unlike anything 
on the other side, 





There are so many 
There are fifty men of authority 
in this. branch of fine art. If one of the 
fifty announces his view as the right one, 


sights. 





all the other forty-nine rise up and dispute 


him, and each one of them is equally as 


right as he, because we have as yet no 
established standard. 


We are studying the 
best the world bas known in all periods, 
and from them are evoluting American art. 
But we are too young a people to have 
a definite idea of our peculiar style 
| familiar to the world outside the profession. 
"es must have years, not only to perfect 
}our individuality, but to impress it upon 
the world and to elevate public taste into 
creating a demand for our best results, even 
at an advance in price. 


“The American product must be at a pre 
mium because it is American, just as the 
imported article sells among artificial people, 
not on account of its worth or beauty, but 
| because it is imported.”— New York Sun 
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Parallel Motions. 





By Pror. A. MacLay, GLASGow, SCOTLAND 


SEVENTH AND LAST PAPER. 


Example 19.—To draw a combination kite 
and spear head parallel motion having two 
points moving with strokes S, and Sy. 

Draw a horizontal X X, Fig. 19, and a 
perpendicular Y Yintersecting at D. From 
Dalong Y Yto each side of X X measure 
off D Dp’ D D, 4S, 3° 10". 
(Scale ;.) Assume a point Aon X Xasa 
fixed center (making D A say not less than 
48,) and join D’ A. Next assume a point 


C” on D" A (making C” A say less than 
4A D). Bisect AC” bya line — 
X X at B,and with Bas center, radius B. 


draw a circle A C” 
center, radius 4D” 0 


C. Afeain with A 
draw a circle F HG. 


as 


Produce D"” A to cut this circle at G, 
Then with center C radius C" G,, cut the 


circle CHG at Hand G. Join BC, CH. 
CG,HAand GA. Produce H A and G A 
to cut the circle last drawn at Fand LF. 
Lastly join D to EF andto # Then A BC 

. His the required mechanism, with A 
B as fixed link. 

For a second point having a stroke 8 
determine a point A on X NX such that 
AK: AD:: 8,2 8). Throush a draw 
Kk L parallel to D FL, meeting A # produced 
at J, and K M parallel to D F, meeting 
produced at J. The extension HJ KJ F'is, 
as in the last case, equivalent to placing a 
parallelogram # LZ upon A Hand £ DY, ora 
parallelogram # M upon A F and F DP. 
Show by drawing the complete mechanism 
in several positions relative to A Bas fixed 
link, that the centers D and A move in the 
parallel lines Y Y and ¥' ¥' with strokes 
S, and S, respectively. 

Evrample 20.—To dra a Hart parallel imo- 
with 


2 


tion having two points moving given 
strokes S, and Sg respectively. 

Determine the points A BCD FF’ (Fig. 20 
in the same way as the points A BCG ED 
were obtained in the last example (Fig. 19) 
Thereafter produce # F'to G, making FG 

F E, and produce D C to H, making C // 
= CD. Join HG. Then DEG H repre- 
sents a contra-parallelogram or Hart cell, 
which, when the points A BC Fare taken 
at the same proportionate distances apart, 
gives the same result for #”’s motion, 
the Peancellier cell, similarly arranged with 
A Bas fixed link. Its relation to the kite 
and spear head combination of Fig. 19 may 
be seen by finding the symmetrical points 
MN, Fig. 20, and drawing MA, MC, NA 
and NF. The part ABCDE F, Fig. 20, 
will then be recognized as just one-half 
the similarly situated part of the mechan 
ism, Fig. 19. 

For a second point to copy the motion 
with a stroke S,, on X X determine a point 
L,such that A Z:AF::8,:8,. Through 
L draw L K parallel to D Z, meeting # G at 
G. Complete the mechanism by connecting 
L, Fand A by parallelograms, such as @& J 
and # J. 

Show by drawing that /’ and / move in 
the parallel straight lines Y Yand Z Z with 
strokes S; and S, respectively. 
21.—To draw a Ke Wipe 


as 


Erample parallel 


motion having three points moving with strokes 
S,, S. and S83. 


Draw XX, Fig. 21, and perpendicular to 


it Y Y intersecting Y XY at FP On Y Vito 
each side of X X cut off / B FB 

48, = 6 3”, say. (Scale ;4.) From any 
point B on Y Y between Bb’ and B,, and 


draw 
> 
Then from Band 


from F with radius B ¢ 
ares intersecting at (. 
measure off # G = 8S,. 


- FC +S,, 
From F' along 


from G@ with radius B A = 4S,, and G A 
4S,, draw arcs intersecting at A. Next, 
from A and (as centers with radius 4 D 


4S,, and ( D = 4S,, draw arcs intersecting 
at D. Lastly, along D A measure off DL 
GA LS,, or through / FE 
parallel to G A, Then 


— - draw 


Ak 


ABCD E Frepre-| 


sents the Kempe cell—a kite in which the | 


longer arms are twice the length of the 
shorter, having a second kite of half the 


shorter 


size placed internally on one of the 
It has the property that, 


arms of the first. 


if the satis Band Fare made to approach 
each other, the imaginary line joining them 
is always perpendicular to the opposite link 


AD, AB C....G represents an applica- 
tion of the cell asa straight line motion, 
with #’ Gas fixed link. Show by drawing 


the mechanism in several positions that the 
center / moves in the straight line Y Y be- 

the limits B’ B, = S,, a distance 
length of the long links, 


tween 
equal to twice the 


Fig. 19. 


| y 











show by a that K 


and .V will move 
in lines A At and N N' parallel to Y Y 
with webe EK fa Se, and wv” WV.. = S8,, 


Note that B may be considered as a point 
on the circumference of the circle B F D, 
and the latter as acircle rolling upon the 
}outer circle B’ PB. 
_— ER 





Mr. E. J. Armstrong, formerly with the 


i Straight Line Engine Co., of Syracuse, has 


Y 


kK. 


i 





PARALLEL 


or four times the length of the short ones of 
the lar 

Again, fora second point to move parallel 
to #with stroke S,, through 
G B, and produce it to a point A, that 
GBR GR: Bess). K by 
parallelogram with /? and G. Similarly for 
third for example, may be 
required to move in the direction 


by kite. 
draw a line 
such 
Then connect 
which, 


a p int, 


opposite 


from Band A, produce BG toa point N, 
such that G V: G B:: S, :S,, and connect 
V by parallelogram with @ and B. Then 





Ba 


Of 
MomTions. 


been for the past year engaged in desiguing 
a high-speed engine for A. Robb & Sons, 
of Amherst, N. 8. Completing his work | 
there recently, he was pretty agreeably sur- 
prised by having presented to him, by the | 
company, a pair of steam engine indicators 
of approved type. It was a very appropri- 
ate present. 
oe 

It is said that a New Jersey farmer re 
cently found pearls to the value of $700 in a 
small stream near his house, 





Machinists’ Supplies and lron. 





New York, November 28, 1891. 

Iron—American Pig—There is still an active de- 
mand and sales are made at easy prices. 

We quote Standard Northern brands, No. 1 
Foundry, at $16 to $17; No. 2is selling at $15 
to $16.50, and Grey Forge at $13.75 to $14.50. South- 
ern brands of good quality are obtainable at $16 
to $17.50 for No.1 Foundry; $15.50 to $16 for No. 
2; and $14.25 to $14.50 for No. 8. 

Scotch Pig—We quote Coltness at $23, and Egling- 
ton at $20.50. 


Antimony—The market continues to be very 
strong, the supply being still short. 
We quote os tt’s at 1254c. to 13c.; Cookson’s 


at 1644c. to 1634c.; and L. X_ at 1544e. to * 15Me. 

C opper The market is still very quiet, very little 
business having been done during the week. Lake 
is dull at 114gc. to 114%e. Casting copper is still 
very searce, and is held at 10%e. to 11e. 

Lead —There is little demand from consumers, 
but. as holders look for a firmer market, prices are 





well maintained. Pig-lead is held at 4.35c. with 
1.25¢. offered. 

ale B 

* WANTED * 


** Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 

“Mac hinist and draftsma in. 1, experienced in manag- 
ing men, wants position. Box 9. Am. MAcnH. 


Anexperienced and skillful mechanical engineer 
desires permanent engagement. First class refer- 
ence. Address Box 100, AMERICAN MACHINIST. 

Foreman of machine shop wishes to change; ex- 
perience on engine and general machinery; ex- 
perience with indicator. J. A., Am. MAcn. 

Wanted—A position by a mechanical engineer; 
12 years experience designing modern machinery. 
Address W., care AMERICAN MACHINIST. 

Wanted—Skillful pattern maker to instruct stu- 
dents. State wages wanted, experience, ete. Uni- 
versity of Notre Dame, Notre Dame, Ind. 

Mech. draftsman, with technical education, wish- 
es work; stationary or marine engine work or any- 
thing; age 32. Address Ben, Box 18, Am. MAcnu. 

Wanted—A first-class man as assistant manager 
in bicycle works; must be conversant with machine 
work and drawing. Apply by letter to the Craw- 
ford Manufacturing Company, Hagerstown, Md. 

Wanted—Situation by a first class sheet-iron 
worker: can do steam-tight work, estimate and or- 
der stock: have bad 15 years’ experience as foreman; 
best reference. Address Sheet-iron, Am. MAcH. 

Wanted—Situation by mechanical draftsman and 
practical mechanic, on specialor light machinery; 
ean design, construct or take charge of construc- 
tion. Box 7, AMERICAN MACHINIST. 

Position as foundry foreman; am thoroughly ac- 
quainted with all branches of molding, loam, green 








or dry sand; melt and mix iron of any grade; en- 
gine and furnace work a specialty; am at present 
in charge of a foundry working 30 molders ; good 


AMERICAN MACHINIST. 

Wanted—Brass molder capable of taking charge 
of a brass foundry for a large mfg. establishment 
in Ohio. Must understand thoroughly the molding 
and mixing of metals, and producing castings quick- 
ly and cheaply. A steady position to the right man, 
Address G P., care AMERICAN MACHINIST. 

Wanted— Position as superintendent or engineer, 
by one with experience in modernsteam plants and 
their management; has large acquaintance with 
engineers, and can command some trade; has de- 
signs in heavy and compound engines that are in- 
dorsed by the best engineers; would like to form 
connection where interest in business can consti- 
tute part of salary. Address Eng., AMER. MACH. 


references. L.M., 





+ MISCELLANEOUS WANTS — 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be Jorwarded 





Cheap 2d hd-lathes & planers. S. M. York, Clev’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


_ Best Bolt Header in the world for $50. Address 
. H. Baush & Sons, Holyoke, Mass. 


Wanted—Specialties to build for the Rguvhern 
trade. Bluefield Iron Works, Bluefield, W. 


Corliss engs. and gen. mach’y designed, ks: 





drawings made. A. W. Jacobi, 136 Liberty St., N. Y. 
Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St.. Philadelphia. 


Special leather and cement for covering pulleys; 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 

To manufacture light special and automatic ma- 
chinery, novelties, models, patterns, tools, ete.. by 
Orange Machine and Repair Works, Orange, N. J. 

Wanted—A1 machinist or pattern maker, to take 
an interest in my machine shop, to manufacture 
small engines. 2615 & 2617 Strand, Galveston, Texas. 

Wanted—Gear Planer—Gleason preferred: second- 
hand or new. Also a Corliss Engine, 12/’x30” or 10” 
x36" for cash, 36’ to 42’ planers 12’ or longer. 
Address Box 1, care of AMERICAN MACHINIST. 

Wanted to Sell-—Patent rights and special tool to 
manufacture an article of great merit and sure to 
bring wealth toone that can give attention to it. 


R. B,, AMERICAN MACHINIST. 
Wanted—Engineers to write for catalogue of all 


the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 
A rare opportunity is offered to aman of business 
ability, with $25.000 to $50,000, to invest ina young 
| established machinery house; to the right party a 
lucrative position will be give n. with full control of 
his capital; none other need apply to Box 8, 
| AMERICAN Mac HINIST. 
| For Sale—The Woodworth Automatic Steam Flue 
| Cleaner Patent. It is one of the greatest labor 
and fuel-saving appliances that has ever been of- 
| fered to the steam using public, and will be disposed 
of at low figures in order to settle an estate. For 
irculars and terms address, Helen I, Woodworth, 
py tae oe lg Nunda, N. Y 
Fifty farm bells, with hangings complete, 
sale cheap. 





for 


Address as above. 


TE 
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es Leng’s Son & Co. Ne 


EL TUBES 
* COLD DRAWN 


w York. 
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«Bradley: 
Hammers 


cee * a 





REPUTATION. 


r Men test everything in this world 
by what it produces. 


2000 


IN USE 


BRADLEY & COMPANY, 
L SYRACUSE, N. Y. 
BRANCHES IN NEW YORK anbd BOSTON. 


ENGINE RUNNERS’ CATECHISM. 


Telling how to Erect, Adjust and Run the principal Steam Engines 
in Use in the United States, 


By ROBERT GRIMSIHAW, M. E. 
18mo, RED CLOTH, sf . : 4 $2.00 
JOHN WILEY & SONS, ~ - NEW YORK. 


STANDARD OIL CUPS. 
FOR HG 
ENGINES SPEED 
i NACHIN- 


DYNAMOS. ERY. 
A. J. WILKINSON & CO., 


184 Washington Street, 
BOSTON, MASs. 


OMPRESSION SHAFT 


OUPLINGS. 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa, 
TEAS | mehinteiephital 


5 


¢ 
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BEAMAN & SMITH, Providence, R.1. 
Loon- «= 
tive ‘= 














‘f you buy a KEY-WAY CUTTER 
without a KEY-MAKING A er 4 





mistake that wit f THE MORTON “it: 
cost you Key-Way Cutter is the only 


chine on the market 
that will cut a Key- 
pad 4 and make a Key 
it. Mr. “eo. New- 
comb, Salem, Mass., says as fol- 
lows: “The Key ‘maker is a 
wonderful attachment, ang 
ke ir por than a man can cw 


sy § the steel for it. The Key- 
sal) | 
yi I 





bend Cutter does a piece of 
work in fifteen minutes 
which requires my man 

seven hours to accomplish 
by hand.” We build machines with stroke varyin from six 
inches to five feet, and cutting from the smallest Key ways to 


six inches wide. MORTON MFG. CO., Muskegon, Mich. 
Formerly’ of RomEo, MicH. ~ 









HOLYOKE, MASS. 


Manufacturers of 











AND 
! Wu baial ul] STEAM YACHTS & TOW BOATS, 
IGH SPEED MARINE ENGINES. All types 
From the of boat boilers, including the ROBERTS 
— 11 WATER TUBE SAFETY BOILER with our 

j Smallest to} improvements. CHAS. P. WILLARD & CO., 

tho largest. Catalogue free. 5 Dominick St., Chicago. 








Ro. 1. No, 2. 


Applicable to Frictional Bearings in General. Now running at our works 
and showing a saving of about two-thirds in power. 


MOSSBERG MANUFACTURING CoO., Attleboro, Mass. 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








FOR TOOLS. 
‘SaId HOA 








Improved Screw Cutting 
Foot and Power. 
Drill Presses, Shapers, Band, Circular and _ Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


phon TAPS, sisi laine Etc. 


LIGHTNING 
AND 
GREEN RIVER 
Screw Plates. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. New York Office, No. 126 Liberty St. 


—aa. Sf) The Measure — The durability of the 


|) of Excellence machine and the quantily 

The & of ) and Profit. __with quality—of work 

H k produced, is nowadays the measure of ex- 

oG Ney | ) gellence and profit, and in this respeet the 
Power »! 
Hammer: 


/) “Tackney” is far in the lead. 
OF ORR IO OF PREF OS™ 


LATHES 











| PAT. SPIRAL FLUTED| 












It surpasses other power hammers in 
) durability, speed and quality of work. 


Write for catalogue and prices. 
THE HACKNEY HAMMER co. 
Cleveland, O. 


For TOOLS, DRILLS, 
DIES, bf. 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 


Chief American Office, 
JOHN ST., NEW YORK. 





FooOPS STEE 


UFACTOR 


WILLIAM JESSOP & soNs Wade rial 








| 91 





How to get the best results with “*R. MUSHET’S SPECIAL 
STEEL.”” Greatly increase your speeds and feeds; then eompare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of “ Mushet’s” look insignificant. 


B. M. JONES & CoO., 


Sole Representatives in the United States. 


11 & 13 Oliver St., BOSTON, MASS. 


| SEBate STEELS. 143 Liberty St.. NEW YORK. 
ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 















We are prepared to take Contracts for applying 
3team Pipe and Boiler Coverings in any part of the 
United States. 


HW. JOHNS MANUFACTURING CC, 


87 Maiden Lane, NEW YORK. 


yea 87 MAIDEN LANE, 
NEW YORK. 


















MILLIKEN & D’AMOUR, 


151 & 153 CEDAR ST., NEW YORK CITY. 


IMPROVED SENSITIVE BENCH DRILL PRESS No. 2. 


The most sensitive drill made: spindle runs in phosphor bronze be arings ; 
no expense of fitting chuck to spinale : will drill holes from 0 to y% diam. 
in center of 10 inch circle; pull of belt ‘does not come on spindle. 


SEND FOR DESCRIPTION AND PRICES. 





We also make drawings, patterns, models, experimental and fine machinery and tools to order. 


DAIMLER MOTOR CO., 


MANUFACTURERS OF 


GAS ENGINES 


ADAPTED TO 
LOSOMGTEVS AND BOAT PURPOSES. 


DAIMLER MOTOR LAUNCHES 


18 to 35 feet, 1 to 10 Horse Power. 





STATIONARY, 






—— >the Safest, Most Speedy, Cleanest, Most Re- 
= liable and Convenient Boats, No 


Steam. No Ashes. 


Next door to Steinway Hall. 


No Coal, 


Office, 111 EAST 14th STREET, NEW YORK. 





FITCHBURG MACHINE WORKS. 
OFFICE AND WORKS: 
Nos. 13 to 21 Main Street, FITCHBURG, MASS. 


ARTHUR L. STEVENS, 


MecHANICAL EnNcINEER, 
11 8, Ninth St., Philadelphia, Pa. 








18-inch Engine Lathe. 





Machine Tool Business For Sale. 


The advertiser, desiring to give his personal 
attention to other business, wishes to dispose of 
his Machine Tool Manufac turing Business, which is 
well established and located in an important center 
for that business, Stock, Machinery and Business 
are worth $30,000, with contracts and agencies 
insuring a prosperous business Address, MACHINE 
Too.s, care of AMERICAN MACHINIST. 


Special Machinery designed and built by con- 
tract. Correspondenc ; invited with parties having 
new inventions and machinery to manufacture. 


BORING «> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 Sizes—From 5 to 20 feet. 


BETTS MACHINE: 








CO.., 








WILMINGTON, DEL. 
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NICHOLSON FILE COMPANY, 


tt i rr RK. L 











FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THE FOLLOWING SPEAKS FOR ITSELF. 





OFFICE OF 


WILCOX, CRITTENDEN & CO., 
Middletown, Conn., Nov. 13, 1891. 


BERLIN IRON BripGE Co., 


East Berlin, Conn. 


Gentlemen: 


Last night one of the buildings on our foun- 


dry premises was totally destroyed by fire. 


It stood 


within less‘than two feet of the iron foundry building 


you erected for us some two years ago. 


It proves an 


exceedingly fortunate thing for us that we gave you the 
contract for an iron building, for had it been of almost 
any other material, even of brick, our loss would have 
been thousands where it is now hundreds. 

Of course we carry no insurance on the iron build- 
ing, and it was a source of no little satisfaction during the 
progress of the fire to know that it was perfectly safe. 
We score one for iron buildings. 


Yours truly, 


WILcox, CRITTENDEN & Co. 





G ELE Ss MURRAY=- 


JENGRAVER on WOODY 


SANN'ST s+ NEW YO <a 





BRASS AND BRONZE CASTINGS 
A SPECIALTY. 

By a molder of 50 years experience. Castings guaranteed 

true to pattern. Get my prices. 


GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. Y. 


R= D PRICES OF 





These 








iy LCOURT’S LIGHT STEEL DOG. 


No. INCH. ~~ PRIOR. No. INCH. PRICE. i 
Pees eee ee 8 . $1.10 | 
on... “aera Sens all Set of 8—5.50 
eee 50 2% .. 140 
ee .60 a. Sarre 1.50 
ee 0 11 os) OG cas 10 
6.....1%. 85 2 4 1.90 
7 1% 1.00 Fuil Set of 12- 12.00 


Cc. W. LeCOUNT, South Norwalk, Conn, 


> for sale by CH AS. CHURCHILL & CO., L’t’d, 21 


Cross Ste yt D England. 





stone 





96 to 


Eravp, Farucowrs & Mornay Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this Class of 
Machine. 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind- 


Truing Device, which is inexpe nsive, 


The w hole 


trough ‘and much more effective, Send for 


circular. 


LELAND, FAULCONER & NORTON 60., 


106 Bates Street, DETROIT, MICH, 





PATTERN MAKERS 


The FOX MACHINE CO. 


FOR 
Pocket Memorandum Book. 


s See cut of “TRIMMER” in 
next week’s issue. 


Over 5,000 in Use. 
Vrite for Catalogue. 


Beware of Im- 
itations,. 


Af 
(i THE FOX MACHINE CO., 
nj) $25 N. Front Street, | Grand Rapids, Mich. 


F.J. SCHMITT & Co., 


30 & 32 FRANKLIN ST., NEWARK, N. J. 
—MANUFACTURERS OF— 


VAUGHN'S PATENT POWER HAMNER, 


Can be adjusted easier and quicker than 
any otherin use. Also 


JEWELERS’ MACHINERY 














And Tools of every description. 





HEXDERSOM- ACERT -BBE! 








30 INCH, 42 INCH and 60 INCH PULLEY LATHES 


For Simultaneously mortars and Turning Pulleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and a 


variety of other work. 
Manufactured by 


The HENLEY MACHINE TOOL bebe Richmond, Ind. 





rs 


YESEES 


OST OP. 


2S Z LILI BS 


SORE 


SIPS DOLLIES 


BUFFALO FORGES. 


hey tr RR IARI EASE EI IF LEI Crease tps 
BUFFALO FORGE CO., BUFFALO, N. Y. 








COOKE *« CO., 


163 & 165 Washington Street, 


NEw YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 


a 





WRITE FOR PRICE LIST AND MENTION THIS PAPER 





Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pump. Handles DIRTY and GRIT- 
TY LIQUIDS without Oil orCare. Sim- 
plest, and most durable, as /oosening two 
nuts makes allvalves accessible, Pump- 
ing Outfits for Contractors, Irrigation, 
Railroads, Mining and gener al use s. Send " 
for Circulars. JouN Masuin & Son, Sole #a@ Fi 
Mfrs., 165-167 ist St., Jersey City, N.J. ; 








THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 


252 Broadway, New York. 
Monument Chambers, King William St., London, E. (., England, 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents hrough 
our London House. A good invention is worth as much in 
Great Britain as in the U. S. Competent draftsmen em- 
ployed on premises. We refer to wellknown men ip the 
machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application, 








McGRATH’S PATENT 
Emery Grinding, Polishing J 
ald Bufling Machines, ™ 


Bearings yielding or rigid at will. 


Wheels alivays true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time, 
labor, and cutting away of 
whe els, otherwise wasted in 
truing. Send for Cataloue, 


McGRATH & COLLINS, 
Conoes, N. Y. 


ACHINER Y 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manutacturer, 


1S. W. GOODYEAR, Waterbury, Ct. 














HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia, 
(Our New and Revised Catalogue of Practical and Scien 
tific Books, 87 pages, 8vo., and our other ¢ ‘atalogues and Cir 
culars, the whole cove ring every branch of Science applied 


to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


STERLING'S 


PATENT 


m Friston Palos 


and Couplings. 


Satisfaction fully guar- 
anteed. All sizes from ‘4 
to 1,000 Horse Power 

Send for Circular No. 1. 


PATENT 
ble 


lis Ke? Adjustable Reamers 


iy 










Friction Pulley. 


A set of 5 Reamers will 
ream any possible size 
hole from 13.16 to 44 in. 

Thoroughly tried and 
practical. 

Send for Circular No. 2. 


MADE BY 


CRANDTON & C0, 


57 Park Street, 
NEW YORK. 


STANDARD olL vareal FUEL or 

















For a gre: ~eorsemewng 7 
of mechanical wor 
using heat. Send for “: 
Illustrated Pamphlet 
containing  experi- 
ence of machinery 
firms. 


STANDARD OIL FUEL BURNER CO., Fort Plain, N.Y. 













CABLE ADORESS, “RUNOLET, NEW YORK 








WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


Henry R WonrtTHINGTON 
$8 LIBERTY STREET 
NEW YORK 
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WeTDRILLCO 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





“HOWE’S SPECIAL’ 


TOOL STEEL. 


HOWE, BROWN & CO., igh. PITTSBURGH, PA. 


228 Lake St., 


Bos 


wu. 


93 John St., New York. 127 Oli 


27 Oliver St. ton. 


FOR THE 


Finest Work 


ESTABI ISHED 1859. 


Chicago, 





ADAMS 


Automatic Bolt-Threading & Nut ‘Cepping Machine. 


Made in all Sizes to Cut from 1 4’ to 6”. 

The simplest and most durable machiue in existence 
threading head is made entirely of steel. 
springs, caps, cases, blocks or die rings in or about the head. 





Separate He ads and Dies Furnis 





_s circular and price list to 
i [ey (A)it01 MEL. Co., 125 to 137 Rees St.; Chicago, Il, U.S. A. 
z CCC tEE Agents for Great Britain, CHARLES CHURCHILL & CO., 
{ “Ar ol Ltd., 21 Cross Street, Finsbury, Tondon ¥. ©., England. 


The Bas 
No links, levers, 


Write for descriptive 





GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Endorsed by Practical Mechanics Evecywhere. 


Send for Catalogue and Prices. 











Castings for High Speed = a. 
CYLINDER 4in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 


Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 


NEW YORK CITY. 





333 E. 56th St., N. Y. City. 
Sets of Castings for Engine P ustrated above, with Cast 
steel Shaft, Connecting Rod and Rock Shaft and Rr iss Bear- 
ings, boxed and shipped on re eipt of $29.00. Three sheets 





blue prints of working drawingse xtra 


KEY SEATERS 


Portable and Stationary. 





Rack-Cutting Attachment 
Eey-Making Machines, 


Giant Key-Seater Co. 





KEUFFEL & ESSER CO., NEW YORK. 
Gack B.ue PRINT PAPER. 


bho (® THE CHEAPEST, HO WASTE. HO FalLURES 
MAKES THE GEST AND MOST PERMANENT PRINTS 
Saha KEEPS LOMOEST AND GIVES THE MOST PERMANENT PRINTS, 
Shi WHER WASHED AND ORIED 18 STRONGER THAN FT Was BEFORE 
(ETTATIONS are stantifs The principal advantage ciaimed for the tmations & the low artes 
We ctaive that Eigfide 1a the cheapest, for the reasons stated above 





Gampien Price Lists and information cheerfully furnished Photo Printing fer the Trade 





EAST SAGINAW, MICH, 


April 25, 1891. We are very 


BUFFALO, N.Y. 








THE BUFFALO! STEAM PUMP CO. 






- — MANUFACTURERS OF 


STEAM PUMPS 


wey t= Se =) See = 





1Ox6xXI2 


THE CANTON STEAM PUMP CO., @“4i0°" 


Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass 
Discounts and Terms on Application, 





Q/X eX 2/2 





SNOW STEAM 


PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 





Duplex Mine Pump. 





JEANESVILLE, LUZERNE CO., PA. 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
Mine Pumps, Sinking Pumps. Pressure 


Pumps, Vacuum Pumps, Artesian Well Pumps, 
Power Pumps, Etc., Etc. 





= GLOUGH’S PATENT 
TJ DUPLEX GEAR CUTTER 


= _ One pair of these Cutters cuts a 
e = -3— J pitch of interchangeable re 
ae wheels from 15 teeth to a rack 
—|—=}— — clusive. 
= For circular and prices, address 


E R. M. CLOUGH, 
= TOLLAND, CONN. 
































BLAKE DAMPER REGULATOR, 


. 






Pulls 250 Ibs on 
damper on 1-2 Jb. 
steam variation. 


respondence in- 
vited 


« Trial allowed. Cor- 


Guaranteed reliable and accurate within one pened varia 
tion. Has differential motion. No Diaphragm. Nickel Plated. 
Prices right. JOHN H. BLAKE, 136 Liberty St., New York. 





much ple ‘ased with it, and 
think it the best mac hine mn 
market for simplicity and 
effective work. DAVIS & 
COWGILL IKON WORKS, 
Omaha, Neb. 








W.C. YOUNG & CO. Micciscia st 


Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, ETC. 





The Moore & White Co,, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA, 


MFRS. OF 


The ee Moore & White ’’ 
Friction Clutches 


AND 


% ‘) ctf Couplings. | 





STANDARD TOOL 60., 


BELLOWS 


-_ aawend 


ra en 


sin 
ed y Send for CATALOGU E to 


Athol, Mass. 














Send for Circulars. 








U.o. 


STANDARD 
PUNCHES 


| ex, 
os 
oem) 
$ | 0 
= | 
m ¢ 
Zz 
° 5 
Mall E: 
Din 






SEND FOR CATALOQUE. 


a vere SCREW CO. 


Manufacturers of Set, Cap & 
Machine Screws, Studs, ete, 











American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


“nt Makers of Implements for 
Com Stand are Measurements. 






Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 


Crescent Gauge. 






\ BEVEL GEARS, 


Cut Theoretically Correct. 
‘ For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N .12th St., Philadelphia, Pa. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 
DETROIT, MICH. 


Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. (0, 
CONSULTING . 
MECHANICAL ENGINEERS 


eew vi STREKT, 


W YORK. 
No Air toe 15 to 50 per cent. 
fuel saved or equal amount of 
power gained. Runs with same 
soonousy as engine 
Adapted to all ‘Kinds of En- 
_ gines. Send for Circular. 


OPEN-BACK ADJUSTABLE 


y S tomers 


Vertical 
—OR— 
Inclined, 


For Cutting and Forming 

=.) Sheet Metal, Leather, 
\ Paper, Etc. 

ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts., - BROOKLYN, N.Y. 

















med COMPLETE STEAM PUMP © 


Va FI 


UNS ADA 
Sco" WATER SUPPLY TANKS, | 
FIRE PUMPS & crc. 
& WRITE FOR 
NS es 


= Mavens : DESCRIPTIVE. 








Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO. 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U.S. A. 





Originators and Builders of 


WO0D-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Pattern Machinery a Specialty. 


)_ LATHE 
Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg: 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, Del. 








Send for Catalogue. 




















FOR SALE BY 


Chas. Churchill & Co, Ltd, 


21 Cross St , Finsbury, 
London, England. 








Self Ad usting, Perfect Grip, Instant Release, Easily 
Repaired. For further information address the mtr. 


A. H. ANTHONY, JEWETT CITY, CONN. 











FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoOoDCcocE CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 






















BLIS 


‘E. W. 


E. W. SS 


: Operating the works of the 


Presses, Dies and all machinery for we 


| . 
Headquarters for Shears, 
| logues and all required information on 


Address all inquiries to 


E. W. BLISS CO., 








( BLISS CO., 
(STILES & PAXKER PRESS CO., Middletown, Conn. 
Drop Hammers, 


application, 


Ltd . N 









a | - rT ~ 
CO.. LAMITED, 
Brooklyn, N. Y. and the 
Trimming and Wiring Lathes, 


orking Sheet Metal. Circulars, Cata- 


. | Adams St, Brooklyn, N. Y. 








BOSTON GEAR WORKS. 


BOSTON, MASS. 


GEAR CUTTING. 


NOISELESS CEARS 


for high speed gears and pin- 
ions a specialty. 














Adjastable. Improved. 
FOR TIN, BRASS AND 
SHEET |RON WORKERS. 
WORKMANSHIP GUARANTEED 
STRONG AND DURABLE. 
Send for Circulars. 


SPRINGFIELD MACHINE TOOL CO. 





SPRINGFIELD, OHIO. 








ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 


NEW YORK. 


CONNERSVILLE, IND. 
COOKE & CO., Selling Agts., § 


$. $. TOWNSEND, Gen. Agt., ) 163 & 165 Washington St. 
Please Mention This Paper. 





P. H. & F.M. ROOTS, Mfrs. ; 
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Absolute Safety from Destructive Explosion—Highest Attainable 


Send for Descriptiv 


state requirements 


NEW YORK, N. ¥. 
41 Dey Street. 





Economy of 


Fuel--Rapid Generation of Dry or Superheated Steam Durability —Low Cost of Main 
tenance—FEase of Trans} vortation and Gene ral Kfliciency are among the advantages 
possessed by the “* Wharton-Harrison ” form ot boier 


e Pamphlet— Drawings, Specific: ations, and Estimates promptly 


furnished for any amount of power from 4 H.P. up. 


and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, 


PENNA. 
ATLANTA, GA. 
9 No. Pryor Street. 


CHICAGO, ILL, 
187 La Salle Street. 





Tue Lowe soueR 


WITH ALL prided 








THE BEST ’ TWENTY YEARS’ RECORD 


IN EVERY RESPECT OF 
ANY BOILER. 


Send for Descorivtion and Information on Boilers, 


THE BRIDGEPORT BOILER WORES, 


BRIDCEPORT CONN. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is guaran 
teed to relieve the steam of all en 
trained water, and return this 
water to the Boiler. thus effecting 
a large saving in tuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO. 





St. Louis. Chicago, 
Kansas City, Omaha, 
Dallas. Seattle. 





FLEXIBLE METALLIC =" 


For PatTERN MAKERS, 8 SIZEs. 
H. WHITE, 44 N. 4th Street, Phila., 


346" 








THOS. 


York Street & Sedgley Ave., 


Philadelphia. Portable 





ing Machine 


plete Power P 


DALLETT & CO., 


Manufacturers of 
Drills, Boiler Shell Drills, 
Light Drill Presses. 
ELECTRIC MOTORS, 


Specially adapted for driv- 


Elevators, Pumps, I Tessesand 
other Machine ry. 


ELECTRIC GENERA- 
TOR 


For installation of Com- 


Drills, Hand 


ools, Cranes, 


’ 


lants. 





Vestal Ghul Go, tm Oneida Steam Sori & Fun tu dasia tal . 1 





Manufacturers of all kinds of Under Westcott’s Patent. 
LATHE Capacity Litule Giant Improved Double Grip. 
No. | —— ter. Holding Drills. 
—AND 0. 24 inch. | Oto 1 inch. 
1 0to 
DRILL $ ae * | Otol 
4 vi |° to 1in.,extra 
strong. 
oy lo to Ig inch. 
a ‘ 6 * | Oto2 


SEND FOR ILLUSTRATED CATALOGUE. 


BOILER HD PLANGING MAGHINE,| “THE HORTON LATHE CHUCK” 


More than 300 Sizes and Styles. 


Comprising g 


Universal Chucks, 

Independent 
Chucks, 

Combination Chucks, 










~ 


FE Of Every Description. 
Send for 52 page Llustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 


—oR— 


CHAS. CHURCHILL & GO., Ltd., 


21 Cross Street, Finsbury, London, Eng. 
JOST IssU ED, No. 12. 
A NEW CATALOGUE OF 


LATHE jan) DRILL CHUCKS, 


Containing full description and price of over 20 different lines of chucks. 
before illustrated. Sent free. Address 


THE CUSHMAN 





Rapid Work. Perfect Heads, with or without Dies, 
No Hole in Plate. Construction Simple. 
Price 7 


JACOB CLARK, ARK. Mfr., Reread 8 








Also special chucks never 


CHUCK CO., 


HARTEORD, CONN. 














PUNCHING = SHEARING MACHINERY 
BOILER MAKERS ROLLS. > 


TY MaANUFaCturing 








C 
Wife Nf N 

















Us 


Send for Catalogue D. 


The BOPPES Live-Steam Feed-Water Purifer, 


Guaranteed to Prevent Seale in Boilers. 


ing any kind of water. Hard Sheet Steel Troughs 


Easily Cleaned. 


HOPPES MANUFACTURING Co., 
SPRINCFIELD, OH!O. 





WM. BERKEFELD'S FOSSIL MEAL COMPOSITION. 


The 


The 


ITs 
Req 





Only Genuine Fossil Meal. 
Steam Pipes and Boi 


covering, and is therefore the CHEAPEST. 
FOSSIL MEAL oe 2 Cedar Street, N. Y, 


material known for “{rade- mark 

ilers. Can be easily 

removed and repeatedly reapplied. 

sae wih te INSURES AN ABSO- 
TELY TIGHT JOINT 

uires oh thickness than any other 


best non-conduc' ting 





Proprietor. 








PATENT OILERS, 


Government Regulation 
1POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


V7). E. LONERGAN & CO., 


211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 


CYLINDER SIGHT 
FEED CUPS. 


BRASS FOUNDERS AND gi 
FINISHERS, 








77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 


| BRONZE IN THE 


UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 




















GRAPHITE 


PIPE JO! NT 


| For Steam or Gas Pipes, Bolts, Screws, etc. 
Far better and cheaper than red lead, Makesa be pees 
\jJoint than wed seed, that can be opened with perfec 
|many years afte 
tupinl ib., 5 Ib., 10 Ib., 25 Ib. & 50 Ib. packages. 


Joseph Dixon Crucible Co., 
MANUFACTURERS PENCILS & GRAPHITE SPECIALTIES, 


JERSEY CITY, N. J 









THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 Horse power 

sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 Biver Street, NEW HAVEN, CONN. 








PINION KEY CHUCKS. 


A geared scroll chuck with the pinion on the key 
shaft. It has been used for years by the largest 
electrical and instrument factories in the U. 8. 
is warranted durable and true. Ask for it at your 
dealer's, 


THED.E. WHITON MACHINE CO. 


No. 5 Oak St., New London, Conn. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. 


» CHUCKS 


Send for Commogee and Dis- 
counts. 
ANUFACTURED BY 


THE HOGGSON & PETTIS MFG. CO., 
Est 1819 NEW HAVEN, CT. 





+: ay 
Sweerean@ 
Me 





POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


PURE 


ALUMINUM. 


The Pittsburgh Reduction Co. 


Has the Holding Pow 
er of Taper Socket, to 
gether with all the ad- 
vantages of the com 
mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO., 
Clayville, N. Y., U. S. A. 





95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
pares to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, 
castings at best rates. 

ALUMINUM POL ISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for ms ee acturing purposes, 

ALUMINUM SOLDEI 

Correspondence solic ite d. 


Urescen Lathe Haar Tools. 





“Challenge” Universal Grinding Machine 


For EXTERNAL 
and INTERNAL 
Cylindrical 
} Grinding, 
Straight or taper; 
grinding Tools, 
Cutters, Ream- 
ers, &C. 
EMERY Grinding 
Machinery for 
all purposes 
a Specialty. 


Appleton Mfg. Co. 
80th & Thompson Sts., 
Philadelphia, Pa. 


wire and 


















NO FORGING. 


GRINDING 








FRASSE & CO., 


92 Park Row, New York. 


i 
o 
\' s 
i 5 
= It will pay you many times over, to use 
y hey! = these Tools and throw away your old forged 
S |ones. Send for Circular and Prices. 
PRICES ON 4 | 
APPLICATION. 2S 
oS 
= 





THE HORNER 
MACHINE CO., 





ePat.KEY-SEAT SETTING GAUGE 





; MmPATENT UNIVERSAL SCREW-CUTTING CENTER 
HOLYOKE, — - Pore) 
MASS. —— | + bed nde Fo co. TWIST DRILL GAUGE 





HYDRAULIC MAGHINERY / 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 


ACCUMULATORS. 















204, 206, 208 & 210 E. 43d St., New York, 


Hydraulic Flange Packings. 2 Plunger Belt Pump. 
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HILL, CLARKE & CO. 


156 Oliver Street, Boston, Mass. 


Engine Lathes, 
Metal Planers, 
Upright Drills, 
Shapers, 
Milling 
Machines 
Screw Machines, 
Gear Cutting 
Machines, 
Boring Mills, 
Chucking Lathes, 





Flather 20 Inch Engine Lathe. 


eee oma a Pattern Makers’ 
Lathes, 
Pattern Makers’ 
Saw Tables, 
Jig Saws, 
Buzz Planers, 
Steam Hammers, 
Helve Hammers, 
Bolt Cutters, 
Bolt Headers, 
Nut Tappers. 





Machinery and Machine ‘Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 





CINCINNATI, 
w OHIO, U.S.A. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops, Carriage Works, 

&c., &c. a 
Allof the highest standard of excellence ‘ 
W. H. DOANE, Pres, D, L. LYON, Sec’'y. No. 1 Band Saw. 









pKa Hydraulic Machin. 
ery a Specialty. 


TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 


EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE eer our FRICTION AG TAL EVER 
OFFERED TO THE DE. 
Satisfaction Guaranteed in mreay a 











Combination Center Drills. 


Made of the best steel, carefully tem 

red, Sent postpaid to any address in 
fhe U.8. or Canada on receipt of price. 
1.50 per doz. JoHN T. SLocomMB & Co., 
£3 Box 1339, Providence, R. L 






























acdiuiien in the v. §. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Acc'dent. Ra tes Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES! 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 


Boston : Samuel Appleton, 28 Central St. 

NEw Yous: Edmund Dwight, Jr., General Agent, 51 Cedar 
Stre 

MIDDLE DEPARTMENT : Tattnall Puaiiing. Resident Adviser. 
John G. Hooven, Manager; John M. Ash, Jr., General 
Agent, 416 to 420 Walnut Street, Philac delphia. 

CuicaGo: Geo. A. Gilbert, 226 and 228 La Salle St. 

37. Louis: F. D. Hirse hberg . 120 N. Third St. 


AGENTS IN ALL THE PRINCIPAL CITIES. 


a SAW TABLES 


FOR 
pao PATTERN 
7 «MAKERS, 


3 ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 











AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanical opera- 
tion requiring high, even and controllable temper- 
ature. 


No. 80 Nassau Street, New York. 








A. KR. KING WFI’G COMPANY, 


ERIE, 11th and 1 2th Streets, JERSEY CITY, N. J. 


HEAVY 


AND 


LICHT 


GENERAL MACHINE WORK. 


IRON 
BRASS. 





CASTINGS 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 


PACKER RATCHETS, TUBE CUTTERS, ETC. 


rite ioe CORRESPONDENCE INVITED. 


CATALOGUE. 








Te ie’ | 


NOVEL DESIGN, 


GISHOLT MACHINE Co. 
Madison, Wis., U.S.A. 









PATEN — ED. 
Mit New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CO, 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 










SWIVEL BASE. 





Specially pes 








for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 
a §=Send for catalogue 
of full line of the 
most improved de- 
signed, and best fin- 








FOR 
Substantial, Well Made, 
Low Price, Patented, 


aT lnch Drills, 


With latest improvements, Lever, 
Combination or Wheel Feed, ad- 
dress 


Sibley & Ware, 


SOUTH BEND ~ INDIANA, 








HOLLANDS MFG. CO., 


ERIE, PA. 








AMERICAN MACHINERY IN ENGLAND. 


We have been introducing AMERICAN MACHINE TOOLS for 25 years. and supply Govern- 


ment and all Leading Engineering Firms. 
on show in our London and Birmingham Warehouses. 





Largest stock of AMLERICAN TOOLS in Great Britain 


CORRESPONDENCE WITH MANUFACTURERS AND USERS SOLICITED. 


CHARLES CHURCHILL & CO., Limited. 


Branch Warehouse, BIRMINGHAM. 


21 CROSS ST., FINSBURY, LONDON, ENGLAND. 





THE LODGE & DAVIS MACHINE TOOL CO., 















aw 


7 


i 


i 


Hi 
1 it 





Write for Illustrated Catalogue. 





NEW YORK HOUSE, 


64 Cortlandt St. 










CHICAGO HOUSE, 


68 & 70 §. Canal St. 








IMPROVED 
1s’ x G6. 


CABINET TURRET LATHE 


; a\ Too! Room epee and Machine * 


Shop Equipments a Specialty. 


PITTSBURGH HOUSE, 


Cor. Market & Water Sts. 


WORKS: 
CINCINNATI, OHIO. 


t2>°Taper Attachment. 





tz=*Automatie Feed. 


r27°Compound Turret, 


With Swivel and Set-Over. 








ean | 













BOSTON OFFICE, 


23 & 25 Purchase St. 
SEE ADVERTISEMENT ON PACE 20. 





HTT 


er Quality Guaranteed. 


2" We manufacture a full line of 


MONITOR LATHES, 


With Plain and Automatic Turrets. 
Square, Arbor, Fox 
and Speed Lathes, 
Screw Machines, &ce. 
Tarret, Chucking and Boring Lathes. 
Box Chucks, Slide Rests, &. 


SOLE AGENT FOR GREAT BRITAIN, 


ALFRED HERBERT, Coventry, England. 
PHILADELPHIA OFFICE, ST. LOUIS HOUSE, 


19 N. Seventh St, 823 N. Second St. 


— 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





ENGINE LATHES from 10 to 30 inches swing. 


Also Hand Lathes, Foot Lathes and Milling Machines. 





MACHINE TOOLS 


FOR IRON, BRASS AND STEEL. 


HILL, CLARKE & CO. 


156 Oliver St., Bostan. 


















Pritt $8 flip. BARKER'S 

no cauces. MMe CENTER GRINDING 

eter MACHINE. 
4 Manufactured by 


y We. BarRKER & Co 
CINCINNATI, O. 





THIS 
Universal Cutter 


AND 


Reamer Grinder 


will grind all kinds of 
cutters and reamers 
B up tos’ diam. without 
3 tue use of special at- 
tachments. 


21 Cross St., 
London, Eng. 


Simple. Accurate, Rapid. 
Price, $150. 
Write for Catalogue. 


= ‘int Muling 
= Machine Co, 
CINCINNATI, 0. 


CHAS, CHURCHILL & C0.. Lid., AGENTS, 





Lathes, 
Planers, 
Drills, 
Slotters, 


Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


JUST OUT 


OUR SECOND EDITION OF 


“RAPID LATHE WORK 
BY A NEW METHOD.” 


SEND FOR IT. MAILED FREE. 


JONES. & LAMSON MACHINE. 


SPRINGFIELD, VT., U.S.A. 


GAGE — WORKS, 


a 











FOX & TURRET 
LATHES 
A SPECIALTY. 


WATERFORD, 
N. Y. 


NOTICE. 


With more than twenty years’ experience 
with Milling Machines and their equipment; 
shop expenses reduced to a minimum; mod. 
ern methods of producing machined parts, 
and the personal supervision of details by 
the proprietors, we are enabled to produce 
first-class work, and to sell as low as is con- 
sistent with quality. We invite comparison. 


KEMPSMITH MACHINE Tool Co. 


MILWAUKERK, WIs. 











IRON PLANERS. 


Extra Heavy. Latest Design. 


All Modern Improvements. 


LW. POND MACHINE CO, WORCESTER, MASS. 











SEND FOR CIRCULAR. 


“TORY 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


21 Atherton St., Yonkers, N. Y¥. 





TTC CO. 


Universal] Milling Machine, 


‘S[[laq] paw seargovpy Zuri, ‘sicuv[q ‘seq38] ‘Sool = a 
{MOWIO MA UO] PUY ,SISIUIGOVP_ Jo sioINpOUsNUe 





*IOp1O 0} SujINzoOVsnUVUT JO SspUTH [Te 10J sjooy, [BIoedg 


Gear pe Rack Datting, Milling 
and Index Drilling to Order. 


LAIGHT & CANAL STS., NEW YORK. 


HURLBUT’S / Patent Cut- 
/ ting-off and 
Centering 
Machine. 


- de ¢', e, G’’. 


Sizes, 2’ 
MADE BY 


HURLBUT, ROGERS 
MACHINE CO. 













South Sudbury, Mass, 

g Chas. Churchill & Co, Ltd, 

Agents, 21 Cross St., London, 
England, 


—Send for 
Circular. 





STARRETT'S 


TINE TOOLS 


mmm") Skilled mechan- 
ey ics prefer them. 


Fg Live dealers sell 









them. 
Send for free il- 
lustrated Cata- 
logue. 


= 3 “STARRETT, Athol, Mass., U.S.A. 


Lonvon AGenTs : Chas. Churc hill & Co., Limited, 
21 Cross St., Finsbury, E. C. 


rae — LATHES 


For Electrical 
and Experi- 
mental work. 
For Gunsmiths 

For General 

















and Tool Makers. 
: Machine Shop Work. 

High grade tools; elegant in design, superior in 
eronstruction. The best foot eared lathes made, 
and quality considered the cheapest. Send for 
catalogue and prices, 

WwW. F. & JNO. BARNES CO. 


1995 Ruby Street, ROCKFORD, ILL. 








c=” IMMEDIATE DELIVERY. 


| 18" end 18" rene | SHAPERS. 


20’ and 26” Ceared 
JNO. STEPTOE & CO., Cincinnati, Ohio, 














BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & + 00, It'd, Agents, 
21 Cross St., Finsbury, London, England, 

















| 

- 

2. 

Oo 

oe. 

34s 

Baa 

ore 

=F el 

ans PRENTICE BROS., 
<,v 

538 Lathes & ‘Upright Drills 
BO Lathes from 10 in. to 
en 20in. swin; Largest Va. 
3 riety of rills manufac- 
od tured in the world. 

= Worcester, Mass. 








P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 














ES£00 NO 


MILLING, 


NEW TOOLS AND 


MAKESHIETS, 


FINE EQUIPMENT, 


AMPLE ROOM, 


JOB OR CONTRACT WORK. 


GRINDING, 


GEAR 


W.0F 


CUTTING. Ps “a 












Pestyie, © 


H.B, BROWN & CO,, |¢ 


EAST HAMPTON, CT. 





4, 5 and 6 Ft. SWING. 





BORING AND TURNING MILLS, 





Z - ——== uc yas LS ae : 
H. Bic ICKFORD, 
LAKE VILLAGE, N. H 





(OMMON 
SENSE 


Is the title of another book, of which we 
have bought up the edition. Publishers’ 
price, $1. Ours, 25 cents, postpaid, bound 
in leatherette. Written by W. H. Bailey, 
M. E. , 


IN MAKING AND 
USING STEAM 


Mason Regulator Co., 
BOSTON, MASS, 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
“power. Improved Self-Adjusting Injector of 1876, 

Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


FOR 
Railroad Shops, Locomotive and Car Builders, Machine Shops 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc,, Etc, 








THE LONG & ALLSTATTER G0, 


HAMILTON, OHIO. 


Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, 
Spacing, Gate, Multiple Belt and Steam. Driven 


PUNCHES & SHEARS, 








*ONSO[BIBVD MON I0J PUVS 
‘WINAVH Q3NOIHSND Y3IMOd 


‘SAZIS OO€ YZAO 











THE OPEN a ia PLANER). 


DETRICK & HARVEY MACHINE CO., 





Manufacturers, ‘hi 


BALTIMORE, MD. 








AC3 = 
yes i AUN: a 


we oats Se 
Can Aye kee if SON) 
reef 


FACTURCHS 
we <Q Or 























THE NATIONAL MACHINERY CoO. 


TIFFIN, OHIO. 

Manufacturers of CATA LOGUE SENT ON APPLICATION, 
12 Sizes of National Bolt Cutters. 

6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 

83 Sizes and Styles of W sane ‘r Machines. 

8 Sizes and Styles of Spike Machines 

2Sizes of Car Link Machines. 

3 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 

Complete Outfits for Bolt Shops. 


poll pt METAL POLISH. 








Taw. 
es 





Best polish and quick- 


Tey nk mm ai lm T rrr ve 
a guton® sy v3 
cfth hi COAT 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Compariso: for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


ENERGY MFG. 00., 


MANUFACTURERS OF 
QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 
Guarante ed to do 


PATENT CENTER GRINDERS Orrccursie wou. 


Will grind Lathe Centers true if sprung or broken, quicker than 
they can be turned and filed. SEND FOR CATALOGUE. 


y THE INDISPENSABLE LATHE DOG. 


DROP FORGED FROM 
BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1,34” to 144”; No. 2, 4” to 244”; No. 3,1” to 814” 
$7.50 Per Set. 

These DOGS can be attached after the work is cen- 
tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d, 


y 607 Market St., PHILADELPHIA, PA 





\ est cleaner known for 
 HOTor COLD Brass, Cop- 
i per, Nickel, &c., or fin- 
H ished Iron and Steel. 
#7 Samples Free. Try it. 
_W W. CALLERY 4CO., 
86th & BUILER STREET, 
PITTSBURGH, PA. 











11158. 15th 8t., 
PHILADELPHIA, 























The MULES & JONES C0, "== 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 
AND A FULL LINE OF 


MACHINE TOOLS 


FOR 
Boller Makers, Bridge Build- 
ers, Ship Buliders, Ralli- 
road Shops, Locomo- 
tive and Car Buili- 
ers, etc., etc. 








WYMAN & 
GORDON, 


WORCESTER, 
MASS. 











MACHINERY 


LEVELAND, OHIO, 


ACME. CO. 
ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. t 


FIRST 















PAT. DEC. 5, 1882 
PAT. DEC, 4, 18838, 


6 in. diameter. 
PAT. AUG, 25, 1885, 


Also SEPARATE HEADS and DIES. 
PREMIUM, CINCINNATI 








UNIVERSAL RADIAL DRILLC9 Cincinnatt.0.U. SA 
Special MILLING CUTTERS, REAMERS, DIES, TAPS, GEARS n'. Srectusce ™ 











R. D. NUTTALL CO., Allegheny, Pa. 


* * Designers and Manufacturers of Special Machinery and Tools 


ADJUSTABLE BLADED REAMERS .° 


Freight 
Elevators, 





DOUBLE SCREW HOIST, 


600 Ibs. to 20 Tons capacty 
carried In Stock 

Full line of aa usu- 
ally in course of erection, 
from the small - le 
track and trolley, 
ton sarang Pr Jib 


Cran 
Radial Drills for Machine 
Shi hop use. 
pecial Radials for 


BK} 






Steam and hydraulic, com- Bridie Builders 
an Photosand Cuts on 
pletely equipped ; Application, 
iron work only. ALFRED BOX & C0., 
Tue Lane & Boptey Co., Front, Poplar & Canal Ss, 


Philadelphia, Pa. 
Ross Anti-Friction BALL BEARine Coutar. 


CINCINNATS, O. 














GENERAL»® EXPERIMENTAL 


MACHINE WORK. sEsT FACILITIES IN CHICAGO 
NATIONAL MACHINE WORKS, 35 S° CANAL ST CHICAGO ILL. 


BRisTou’s Patent STEEL BELT LACING. 


SAVES TIME, 
«SAVES BELTS, 
SAVES 
MONEY, 
SAVES 
PATIENCE. 














FINISHED JOINT 


READY TO APPLY 


THE BRISTOLS’ MFG. CO., Wat terbury, Conn, 


Straight Line Centrifugal ‘Separator 


AND GREASE EXTRACTOR, 









INLET 
7 iit 


Either Horizental or Vertical. 


Secures absolutely Dry Steam, 


and extracts all grease, ete., 
trom the exhaust steam 

\ large number in use in Man- 
ufactorie mane Steamships, 
ete, Sen ri for circular contain- 
ing experience « of use ers 


JOS. DE RYCKE, Sole Man’fr, 
145 B’way, New York. 


A new Patent Application o 
Ball Bearing; patented Dec. : 
1890, to Drill Presses, Lathe and 
all end thrust of Horizontal 
Shafts in Machinery. 9% per 
\ cent. of the friction overcome 
by this device. Full satisfac- 
} tion guaran 


JOSIAH ROSS, 

_ 1448 to 
1459 
Wiagara 

if) Street, 


mn STEM. 


ENGINE 
oimpson's Centrifugal 


Steam Separator. 


for Supplying Clean and Dry Steam 
oO ines. Dry Houses, etc. 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con- 
venience may require; also used in 
-onveying steam long distances, for 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ARTHUR. Selling Agent, 18 Gortlandt St., 

















N.Y. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. | 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
: HIGH-PRESSURE BOILERS. 

Complete Steam Power Plants of Highest Attain- 
a able Efficiency. 

— Address BUCKEYE ENGINE CO., Salem, 0. 

entt. Re. oy Teleohes Buildi N York Cit 
> N NY SALES AGENCY, No. 10 Telephone Building, New Yor y- 
~ EU NTING, Seen Eeeanak Bid’g, Boston, Mass. N. W. ROBINSON, 97 Washington St., Chicago, Il. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA 

fiele Licensees and Manufacturors for New Jersoy (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 




















Qs - 
OF IMPROVED = 


CORLISS STEAM ENGINES 


c IN FULL bpm 3 
wae [ompcere PeANTS 


Eclipse Corliss Engine. 











RACTS 
TAKEN FOR 





FRIGK COMPANY, Buide 


WAYNESBORO, PA. 





BOILER PURIFYING APPARATUS. 
MANUFACTURERS OF Fs | DUPLEX 
RENEWABLE WATER FILTERS 

SEAT VALVES. PUMP GOVERNORS 
RETURN 


STEAM TRAPS ~ 


Send For Gircucars. 


7] 





ALBANY STEAM TRAP C0. ALBANY, N.Y. 
EXHAUST STEAM HEATINC. 


By the WILLIAMIES VACUUM SYSTEM, without back pressure upon the 
Engine guaranteed, 
Patent No. 256,089, dated April 4, 1882, sustained in two suits in the United States Circuit Court. 
The System has been adopted by over 300 of the largest buildings, including Mills, Churches and 
Office Buildings, Schools, Asylums, Theatres, Hotels and Electric L ight Companies, in this country. 


ADVANTAGES CGUARANTEED. 

Removal of all back pressure, thereby increasing power of engine and 
saving of over 25 percent, in fuel, compared with the back pressure system 
of forcing the steam through the heating pipes, The prominent feature con- 
sistsina given quantity of exhaust steam being circulated and uniformly 
distributed through double the amount of heating pipes that could be 
accomplished by the same quantity of exhaust steam when forced into the 
heating system wa pea Send for descriptive catalogue with convincing 
proots and refere 

WARREN WEBSTER "k CO., Main Office and Works, 491 N. 3d St., Philadelphia. 

Patentees, Owners and Manufacturers of the 
‘WEBSTER’? VACUUM EXHAUST STEAM ECONOMIZER FEED WATER AND PURIFIER. 
Send for Lllustrated Catalogue. 


“OTTO” GAS ENGINE WORKS.| GAS @GASOLINE ENGINES 


SCHLEICHER, SCHUMM & CO., STATIONARY and PORTABLE. All Sizes. 


33d and Walnut Sts., PHILADELPHIA. — - fon 
enn: Sg Hows York Agency. ® Expense one cent an 
151 Monroe St., CHICAGO, 18 Vesey St., N.Y. Ahour per horse power 
Rand requires but little 
attention torun them. 



























Use 











Every Engine 
i—| Guaranteed. Full 
— phi heny free by mail 
& Mention this paper. 
= VAN DUZEN 
= GAS & GASOLINE ENGINE CO. Cincinnati, 0. 
<>! 
=o 
= VOLNEY W. MASON & Co., 
ee | Friction Pulleys, Clutches and Elevators, 
o> PROVIDENCE, R. I. 
= 
S SECON D-HAND MACHINERY, 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


THE TWISS IMPROVED AUTOMATIC ENGINE 
3 With LIBERATING Valve Gear, 

Manufactured by 
NELSON W. TWISS, 25 Whitney 


Planer, planes 54 inch wide, 24' 2 heads, 
Betts Machine Co 
124 feet long, 2 heads, 

L. W Pond Mac hine Co. 
Planer, planes 36 inch wide, 10 ft. long, L. W. Pona, 
Pianer, planes 30 inch wide, 8 ft. long, D. W. Pond. 
Planer, planes 30 inch wide, 8 ft. long, E. Harrington & son. 
Planer, planes 30 inch wide, 5 ft. long, Cove Machine Co. 
Planer, planes 24 inch wide, 6 ft. long, 


feet long, 


Planer, planes 72 inch wide, 










Ave., NEW HAVEN, CONN. Planer, planes 24 inch wide, 5 ft. long . W. Pond 
Send for price before pur- | | Planer, 24 1n. wide by 4 ft. long, L. te. Pond Me - “Co. new 
chasing elsewhere. 1 Planer, 2 in. do 5 ft. do do do 
1 Planer, 24 in. do 6 ft. do do do 

1 Planer, 24 in. do 6 ft do do do 

1 Planer, 24 in. do 8ft do do do 

1 Pianer, 2% in. do 10 ft. do do do 


Gap Engine Lathe, 

gap, 26 ft. bed, 
Engine Lathe, 54 inch swing, 21 ft bed, 
Engine Lathe, 24 inch swing, 


28 inch swing over shears, 56 inch swing in 

English Make. 
Putnam Machine Co. 
20 ft. bed, with three tool 


shafting rest, . W. Pond. 
Engine Lathe, 18 inch swing, 6 ft.bed, Sheppard Lathe & Co 
Engine Lathe, 16 inch swing, 8 ft. be ad, Vheeler. 
Engine Lathe, 15 ine h swing, 8 ft. bed, Porter. 


4 Engine L. athes, { 20 inch swing, 8 ft bed, 
2 Engine Lathes, 28 in.x1?2 ft., 
1 Engine Lathe, 28 in.x16 ft., 
1 Engine Lathe 32 in.x18 ft., do do do 
Engine Lathe, 24 in.x10 ft. Tr aper Attachment, Lodge & Davis, 
1 Engine, Upright, 6 in.x7 jin., N. Y. Safety Steam ower Co. 
1 Engine, Upright, 8 in.x9 in., "McIntosh & Se -ymour. 
1 one: Horizontal 6 in.x10 in. Rice Automatic. 
110 P. Engine, Westinghouse. 
1 Corliss Engine, 14 in.x30 in. 
One &4 in, Swing by 20 ft. bed Lathe. 
Fey Machine, 9 inch stroke, 

n 


Ames Mfg. Co. 
Fay & Scott, Dexter, Me., 
do do 





LACKAWANNA 
GREASE CUP 


New Haven Mfg. Co. 


P e " A One 16 inch Pillar Shaper. 

mee 9 ie naan os the Upright Drill, 30 inch swing, back geared and self feed, 
sKANES ) Ss EFFECT- Hawes Machine Co. 

IVE, and’ MOST ECON(¢ »M- iY pright Drill, 38 inch swing, , Putnam Machine Co. 

ICAL device on t P solt Cutting Machine, 1 1-4 inch, Vm. Sellers & Co, 

for the lubrication be irket Bolt Cutting Machine, 1 1-4 ine hn; Schlencke 

chinery | slotting Machine, 9 inch stroke, New Haven Mfg. Co 
bearings. Pipe Cutting Machine, 4inch, Morris, Tasker & Co. 


30 inch Boring Mill. 
Horizontal Boring Machine. 
Large Index Milling Machine. 
Two Double Stay Bolt Cutters, 
One 28 inch U pright Drill, B.G. & 8. F., J. E. Snyder, new. 
One 36 inch J. E. Snyder, new. 
One Horizontal Engine, 10 inch Cylinder, 14 inch stroke. 

One 15 Horse-Power U pright Boiler. 


SCRANTON, PA. GEORGE PLACE, 120 Broadway, New York. 


TURTECHINES 


BRIDGEPORT pssbhorr 
ooL orp 
MACHINE orks pron 


Liberal Discount to the Trade. 


—MANUFACTURED BY— 


Lackawanna Lubricating Co,, 


Bement. 











oF 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING , 
MACHINERY. 


Send for Special Circular. 





LA GENUINE “Cc ORLISS.” 


SOUTHWARK FOUNDRY & MACHINE C0., PHILADELPHIA, PA. 





Bro wad 





SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 
Blowing Engines, eveeniinn Watton, 
Centrifugal Pumps, Accumulators, 


THE LEFFEL WATER WHEEL AND ENGINE CO. 


Build a Splendid Line of E A Cc i N E S 


SELF-CONTAINED _SIDE-CRANK 
4. AND— 
RETURN 


rue BOILERS 


8, 12, 16 and 20 Horse Power. 
High in Grade. Low in Price. Strictly First- 
class. In design and construction SUPERIOR 
to all others. Write for ENGINE PAMPHLET. 

Address us in full as follows : 


THE LEFFEL WATER WHEEL & ENGINE £0. 


Greenmount Ave., SPRINGFIELD, OHIO, 
ter" NO SKILLED ENGINEER _&I 


THE SHIPMAN AUTOMATIC STEAM ENGINE, 
PETROLEUM, KEROSENE OR NATURAL GAS FUEL. 
1, 2, 4, 6 and 8 horse-power. 


Stationary and Marine. Automatic in Fuel and Water Supply. 


SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass. 


Hydraulic Cranes, 
Boilers, Tanks, etc. 


























WIRE ROPE 


HOISTING & HAULAGE PLANTS 


FOR COAL MINES, &c., A SPECIALTY. 
OVER 100 NOW RUNNING SUCCESSFULLY, 


5) Gum-lined Sheaves, Coal Crushers, Nar- 
4 row Gauge Locomotives. 


J. & J. B. MILHOLLAND, 


240 Fifth Avenue, PITTSBURCH, PA. 


CHANDLER & TAYLORCO’S 


MACHINERY SELF-CONTAINED EAMENGINES 


Are tested under = 
NEW AND SECOND-HAND. 12to 80 H. P.in Stock 


full load be 
Engine Lathe, 4-4 swing, 18 ft. bed, Fitchburg ALSO SUITABLE 
‘ “ 


fore ship- 
18 ft. bed, He Pavy pattern. BOILE RS 





ment. 
“ “ 28 in. 16 ft. bed, 





54 a 25in. “ 12 ft. bed, New Haven, good orde: dl 
“ o 2in. ‘ 12 ft. bed, Fitchburg. zt Palate delivery. 
oe bs in. 12-14 ft. bed, prapcard pattern. ¢ er Circulars address 
“e is 2% in ‘ 12-24 ft. -erkins 

20in. “ 810-12 ft. beds, Standard pattern CHANDLER & TAYLOR CO. INDIANAPOLIS, IND. 

18 in 8 ft. bed, Fite me 
. 18in. * 8 ft bed, + —_ > pais rn. ‘ 

18 in . 6-8-10 ft. beds. Hendey. 
. , 16 in 6-8 ft. beds, Fite a Almond Dril] Chuck 
ed ee y -- * o> ped. penser. aper attach 
ssa * 4in ” t. bed, Fitchburg, . ” Ss ¢ te 

- 13in. “ 6 ft. bed, Ames, Low Price. Ss ~- yy Po Machinists’ 

« nm. * 6 ft. bed, Prentice. supply ores. 


Brass L ‘iia 8q uare Arbor and lurrete, all sizes 
vlepeee, 76 in. wide, 54 in. high,x25 ft. Betts 
o 


" good order 
3% do 3 do ‘x12 ft. Powell. 


T. R. ALMOND, 


83 & 85 Washington st. 





do 30 do 30 «do x8-10 ft. ‘* > 
do 30 do 3% do x&ft., New Haven, good orde: BRooKLyYN, N. Y. 
do 24 do % do  x6ft. Fitchburg. 





Shapers, * in » Bangle, Double Ge ares. 
5 in Improved sty 
Crank Motion “eberhardt. 
Trav. head, Fitchburg. 
Drills, 3 $ spindle, Garvin's, 
do in. Wheel feed, Davis. 
do 20in. Lever feed, Pratt & Whitney, 
d 24-25-28 and 32 in. swing complete, 
Drill, Radial 3-4-5 and 6 ft. arms, new heavy pattern. 


: BR “~The Improved Ball Engine 


good order. 


good order. 
Prentice. 


w Machine, Ho. 1, wire feed, Brown & Sharpe, Al. 
bee o. 5, do chasing bar, spring ck, Al 

Milling ealiaeen U ‘niversal, new pattern. 
Profiling Machine, Two spindles, good order 


Boring and Turning Mill, 38 in. New Pattern. 
Hor, Boring Mill, 40 in.x10 ft., Nicholson, 
Hor. Boring Mill, 62 in.x1s ft. 

Bolt Cutter 1 1-2 in. Sellers, 

Pipe Machines, 2 and 6 in New Pattern. 
Boiler-makers Tools, Hammers, &c. 


J. J. McCABE, 


cP BULLARD’S | 08 cortlandt Street, 
NEW YORK. 


N. Y. Mach’y Warerooms. 


good as new 
heavy, good order. 
good order. 





AS BUILT BY 


THE BALL & WOOD CO. 
Office, 15 Cortlandt St., New York, 


Is superior in DESIGN, FINISH and WORKMANSHIP. In 
REGULATION and ECONOMY it has no equal. Built with new 
tools, from new patterns and after long experienee, it should 
and DOEs mark the latest step in steam engineering. 
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CHANGES IN PRICES. 


We respectfully invite attention to the reduction in prices of 
our Swivel Vises for use on Milling or Planing Machines. 

The price of the No. 2 Vise 
is $24.00. 

The price of the No. 3 Vise 
is $30.00. 

Those who have the 1891 
catalogue are especially re- 
quested to note these changes, 
as the old prices—$31.00 and 
$38.00—are printed in that cat- 
alogue. 





Width 


Depth 
of Jaw. of Jaw. 


esos fs oI R SUT UN. a 


PROVIDENCE, R. Il. 
23 South Canal Street, Chicago, Ill. 


[uplex Steam Pumps 


Size. Jaws Open. Weight. 


Western Representative, S. A. SMITH, 








THE PRATT & WHITNEY CoO, 


> EXartford, Conn. *< 
Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spindle 
and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines. 
RACK AND GEAR CUTTING MACHINES. 


KNURLING TOOLS. “Tae reer or SPUR WHEELS. 


WESTERN BRANCH, 100 WEST WASHINGTON ST., CHICAGO, ILLS. 


THE BILLINGS & SPENCER COMPANY, 


EXZARTEORD, CONN.,, 


MANUFACTURERS OF 


Billings’ Improved Combination Pliers, 


Drop Forged from Tool Steel, 


DROP FORGINGS "nis simacs Sine fer Electr 














Gunes, © ere , Sewing 





MACHINISTS! "TOOLS 


Machinery ‘Generally. 


Send for Illustrated 





Catalogue. 
Eng. 


London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., 

















AND 
COPYRIGHT 1883 BY 


Water Works Machinery. 
Ts ‘toni STEAM PUMP CO. 


HAMI L/TON, OTTO. 


BRANCH HOUSES: 
NEW YORK, 98 Liberty Street. 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Phenix Building. 


EW YORK. CHIC 60, PHILA. BOSTON 





Remember! THE STRENGTH OF A CHAIN IS ITS WEAKEST LINK. 


You MAY save a few cents by putting in one cheap link, You MAY save a few cents by 
putting on one cheap VALVE—BUT, DO YOU? > You may also repair this break with 
ANOTHER cheap link or valve, but can you AFFORD to, even if the valve COSTS YOU 
NOTHING? Decidedly You CANNOT, Why not get atoncea GENUINE JEN- 
KINS BROS. VALVE, STAMPED WITH TRADE MARK? You accomplish 
nothing by getting an IMITATION Jenkins Bros. Valve—there are over fifty on the market— 
in‘fact, you have only SPENT A LITTLE MOR 2H MONEY and still your chain BREAKS 





AT THE SAME LINK. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 
THE LODGE & DAVIS MACHINE TOOL CO., cixcINNia'rs, 0, 


EASTERN HOUSE, 64 Cortlandt Street, N. Y. Cit 


y. PITTSBURGH HOUSE, Cor. Market & Water Streets, Pittsburgh, Pa. 
Warren HOUSE, 68 & 70 8. Canal Street, Chicago, Ill. 


BOSTON OFFICE, 23 and 25 Purchase Street, Boston, Mass. 
PHILADELPHIA OFFICE, 19 N. Seventh St., Philadelphia, Pa, 
SOLE AGENT FOR GREAT BRITAIN 
ALFRED HEKBERT, Coventry, England. 





ENCINE LATHES, - 
14 to 33NCH SWING 


88-inch Standard Engine Lathe. 
Attachment. No charge for extra attachments. 


MACHINE SHOP EQUIPMENTS. 


Extra Power ‘Feed in Componnd Rest in place of Taper 


Write for large cuts with full descriptions. 
te" See Advertisement on Page 16. 


“DOUBLE TRIPLE QUICK" 


(TRADE Mark.) 


STROKE SHAPER 


Gives 50 to 100 per cent. 
MORE strokes per minute THAN 
ANY OTHER MAKE OF SHAPER 
NOW BUILT. 


NOTICE THE FIRM WHO WILL COPY THIS FIRST. 


All Sizes well under way 
and can ship promptly. 





we 
BN\\\\\ 
\\ 


\) 





ut 
“ 
Q 
Si 
2 
” 
x 
mn 
- i 
ei 
m 
a 

iM 
Y 





Cut represents 16 in., 20in., 24in. stroke. 


EBERHARDT, 


NEWARK, 


WRITE FOR PRICES AND PHOTOS TO 


COULD & 


N.J.R.R. Ave., Green & Bruen Sts., 





N. J. 


TRE METAOPOUITAN AUTOMATIC INTECTOR 


TO START .—Open Valve K. 
370 STOP .—Close Valve K, 


WARNER & SWASEY, 





For ITRONand BRASS WORK. 
Illustrated Catalogue on application. 


THE LAIDLAW & DUNN CO. 


CINCINNATI, O., 1, 4, ’91. 
The Hayden & Derby Mf 
11 Liberty St., New Fork City 
GENTLEMEN : 
say that we have sold a number of your Metropolitan Auto- 





In response to yours of the 2nd, we desire to 


matic Injectors, with pumping plants manufactured by us, 
and in all cases they have given the very best of satisfaction. 
They are simple in construc tion and Ma reliable. 
fours ee “4 
BERT LAIDLAW, Pres. 


The Hayden & Derby Mfg. Co,, 


NO. 111 LIBERTY ST., NEW YORK, 





GEO. W. FIFIELD 
ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 








Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. : 
SEND FOR LIsT oF | F. B. 


New and Second-Hand | 7: 8: 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
Me or Supplies. 


W. P. DAVIS, 


J. M. ALLEN, Present. 
Wm. B. FRANKLIN, VICE-PRESIDENT. 


ALLEN, SEeconp VICE-PRESIDENT. 


PIERCE, SecrETARY & TREASURER, 





Ready Made List Iron Gear Wheels. 


Send for our catalogue of ready made iron gears with either 
cut or cast teeth, in great variety, at low prices. 


THE LEXINGTON CEAR WORKS, 
18 Fletcher St., - LEXINGTON, MASS. 


SPUR CEARED 


Rochester, N. Y. 
AND 


LANERS .-ien'Scareo 


MANUFACTURED BY 


The G. A. GRAY CO., 


| 479 Sycamore St., CINCINNATI, 0. 














































20” x 6” Chucking Lathe. 27” x 27" x 8 Planer. 


. MANUFACTURERS OF 
cron ee MACHINE TOOLS 


Manufacturer 


APS & DIE 





oHINE © 


Tor! RRING 


THE Ma 

HENDEYMA 
J.M.CARPENTER & 
PAWTUCKET.R. I. 





TS] DEOUDUCUUERR ECAR) 














